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QUALIFICATIONCUIDELINESFORPERSONAL
COMPUTER-BASEDAVIATIONTRAINING DEVICES:
INSTRUMENT RATING

As part of the development of qualification guide-
lines for a personal computer-based aviation training
device (PCATD?, a task analysis of instrument fight
tasks has been completed and is reported in this paper.
in addition o the rask analysis, task-specific quaiifi-
cation guidelines have been developed for cach of the
flight tasks listed. The purpese of this paper is to
preseat the analysis and to provide the reader with an
enderstanding of the process and reasening used o
conduct che analysis. &s with 2ay cask analvsis, «s
utilicy is determined primarily by the parpose for
which it was accomplished, however, the analvsis,
perhaps in some modified form, may be useful for odher
pusposes within the aviation training coramunity.

Guideline Use

The qualificatior: guidelines, when usad in combi-
aation with x soon to be released Advisary Circular,
will enable a pilot school ro gain approval for the use
of 2 PCATD in an integrated ground and flighe

rraining cutsicelum under Part 141 of the Faderal
Avistion Regulations (FAR). Figure ! iliustrares how
the curriculum 2pproval process woeld occur. Box !
denotes that the curriculum approval process would
be initared by application of & flighs trainiag facility
aspiring for approval as ¢ Part 141 waining school.
Boxes 2 and 3 show thar che Flight Standords
District Office (FSDO) inspector would evaluate the
Part 141 curticulum relattes to the use of PCATD:s
and would then perform an analysis of the PCATD
being used in the curriculum using the PCATD Quali-
fication Tool (PQT}. Use of the PQT invoives a five-
step process: 1} Obtain PCATD descriprive
information; 2) Compate baseline guidelines with
PCATD specifications; 3) Identify flight rasks to be
trained using the PCATD:; 4) Assess candidate PCATD
on individua! fight tasks; §) Approve or disapprove
the curriculum. Detsils of this five step process ase
given in the appendix. FAR Part 141.53 requires FAA
approval of training courses, or amendmenss o rrain-

8 B . £ Z
. [ Part 141 Fhight Schoa! I
: Review anc Upgreds of §
—-lE Curriciom Submits Curricuhsr for o
: <
!

Figure 1. Approval of e Part 141 curmriculum using the PCATD qualification guiselines.
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ing courses, through the local FSDO. Pare 141.55%
specifies the informaticn that must be submitted 1o
the Federal Aviztion Administration (FAA) for this
purpese. A FSDO inspector, whose task it is to 2p-
prove a Paerr 141 curriculum, must ensure that the
PCATL to be used in the curricufum will be used ro
trata only those lesson objectives {tasks) for which it
has been approved.

Box 4 shows that the FSDO inspector, after com-
paring the course cusricelum with the results of the
evaluation of the PCATD. will decide if the PCATD
is being used o train only these tasks that it is suited
to train. IF it is not, the inspector will disapprove the
curriculum with 2n explanation of how the PCATD is
being inappropriately applied (Box 5}. The school can
then review and upgrade the curriculum and begin the
approval process agzin {Box 6). If the training device
is being used properly within the curriculum, the
FSDO inspector will approve the curniculum, and the
process is compiete (Box 7).

Izis notintended that users of the guidelines will be
required to search through the endire task analysis.
The analysis is provided so that the process used o
generate any particular guideline can be uaderstood.
Resuits of the analysis are summarized at the end of

this document.

Developing the Flight Task Data Base

The first step in the analysis involved the develop-
ment of a flight task data base for instrument fight
tasks. The information came {rom two main sources.
The first source was the Practical Test Scandards for
the Instrument Rating (FAA-S-8081-44A, 1989). These
standards provided a listing of tasks required to re-
ceive an instrrument rating, along with minimum
performance criteria for each rask. However. the Prac-
tical Test Standards only list those tasks that would be
reguired as past of the certificztion practical test. They
do nort list all of the tasks that would commoniy be
taught during a course of training for the instrumear
rating. The second source of information was sylfabi
from selected Part 141 Right schools. The resuiring
data basc was reviewed and confirmed by certified
instrument flight inscructors (CFIIs) as well as Flighe
Strandards Disteice Cffice (FSDO) inspectors. Table 1

presents the flight task data base for instrument rating
used in the wask analvsis. Whils it may not include
every task taught during 2 normal intrument flying
course, zn atternpt was made to include ail of those
tasks that would be trainable using 2 suitably equipped
PCATD.

Analysis of the Flight Task Data Base

Dars for this analysis came from several sources
including: interviews with flight instructors from
certificated pilot schools; Practical Test Swandards:
commercially developed pilor manenvers guide, the
Instrumene Flying Handbook (AC 61-27C), and the
Airmen's Information Manual (ASA-94-AIM)Y. The
analysis of each task is divided into four sections. The
first section is 2 starement of the lcarning objectives
for that task. The lezrning objectives for sach rask
were identified by an aralysis of task objectives and
criteziz, task nomenclature, partcular controls znd
displays urilized during the performance of that task,
environmental information used in the task, and
movements and procedures required to complete each
rask. The summarization of learning obiectives differs
for varicus tasks, depending on the trpe of rask, the
complexity of the task, and the degree ro which the
task relies on previously learned obiectives. Some task
learning objectives are staved in the form of a summary
paragraph, whils others arc broken dowan in the form
of subtasks and task elemenis. The karning odiectives
of each sask were analyzed o the extcnt necessary to make
& clear starement of the inputs and cutputs required vo
perform that task. These inputs and outputs comprise
the second section of the task analvyis,

The sccond section of the task analysis consists of
a listing of the user inputs and cutputs required o
pecform thar task. The inputs and outputs are those
daea that are required by the user (and so must be
provided o the user by sither the PCATD or from
some other source) and actions that must be per-
formed by the user to accomplish 2 particular cask.
Note that an input to the user is an output from
somewhere eise {primarily the PCATD). so potential
confusion can arise if it is not kept clear who is
receiving the inpurs and givieg the outpucs. In dhis
analysis, the user is the focal point since the user is the
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Tabie 1. Fiight Task Listing for Instrument Rating

1.0 Ground Phase

1.1
1.2
1.2
1.4

1.5

Obraining weather information
Cross-country flight planaing

Alrcratt systems related to IFR aperations
Aircraft flight instruments 2nd navigation
equipment

Instrument cockpit check

2.0 Flight by Reference o Instruments

2.1
2.2
2.3
2.4
2.5
2.6
a7
2.8
29

Straight-and-level flight

Change of sirspeed

Constant airspeed climbs o aktizude
Conscant race climbs to akituds
Constant airspeed descents to alticude
Constant rate descents to altitude
Precision descent

Level tums

Standard rais turns

2.10 Short wrns

2.11 Climbing rumns
2.12 Descending rurns
2.13 Steep wurns

3.0 Abnormal and Emergency Procedures

3.1
3.2
33
3.4
3.5
3.6
3.7
38
39

Unusual attitudes
Tirned rurns

Compass ruras

Partiai panel maneuvers
Loss of communicstions
Instrument failure
Systzms failure
Turbulence

Eagiae failcre

3.10 Lost procedures

4.0 Radio Navigation Procedures

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
49

VYOR Navigation

NDB Navigatien

Localizer & ILS Navigation
DME arc

VOR holding patrern

NDB holding pattern
Localizer holding pattern
DME holding pattern
Interseccion holding partern

5.0 Instrument Approaches

5.1

5.2
5.3
5.4
5.5
5.6

VOR/VORTAC instrumen: approach pro-
cedure

NDB instrumeat approach procedure
ILS/MLS instrument approach procedure
ILS back course approach procedure
RNAY approach procedure

Missed approach procedurs

6.0 Communications Procedares

6.1
4.2
6.3
6.4

Air Traffic Contro! clearances
Departure clearances

Enroure clearances

Amival clearances

7.0 Cross-country Proceduzes

7.1
7.2
7.3

Departure procedures
Enroute procedures
Asrival procedures
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one learning. So for anv task, it is important to specify
what inpurs the user requires and whar outpurs the
user must give to perform the specific rask.

The third section of the rask analysis is a statement
of the training considerations chat are relevane to that
task. These rraining considerasions concetn how train-
ing on that task is accomplished. These consider-
ations include items such as the initial conditions of
the task {i.c., the state of the simulation at the begin-
aing of performance of 2 rask). how cernain cask
parameters should vary duning practice on the task,
and any special training requirements that are pecaliar
1o that wsk.These coasiderztions do not determine
whether or not training wransfer occurs for that rask,
but they will affect the quality of the training reccived
by correctly performing the rask.

Developing a Prototype Set of Qualification
Guidelines

The fourth section of each task analysis is 2 trans-
lation of the data in the previous three sections into a
set of training device qualification guidelines for that
task. The guidelines are divided into four categories:
1} controls, 2} displays, 3) flight dynamics, and 4}
instructional management. The first three categorices
deal with the simulation of flight and the aircraft
cockpit. Instrectional management characteristics of
the device manage the nature, and kind of wraining,
that can be accomplished using the device. The de-
velopment of guidelines was done with two assump-
tions in mind. The first assumption is that the aircraft
simuizted is 2 single engine, fixed gear, basic training
atrcraft with 2 fixed-pitch propellor. The second as-
sumption is that the PCATD will be used as partof an
organized flight training curriculum, and all pracrice
on the device will be accomplished under supervision
of a qualified flight instructor.

Baseline Qualification Guidelines

To simplify the process of specitying the qualifica-
rion guidelines fot each task, a baseline set of qualifi-
cation guidelines has been idenrified on which wo
build. This daseline ser of guidelines will be required
for any PCATD used in an integrated ground and
flighteraining program. Task specific guidelinzs given

o

as 2 resalt of the rask anaivsis will note enly thase
qualinication guidclines that are in addition o those
given in the baschne.

This section includes a general summary of the
baseline PCATD qualification guidelines discussed
above. The guidelines specify general device charac-
reristics that any PC-based simnulation device should
possess, regardiess of the type of training for which it
is used. These guidelines are divided into for: catego-
ries: {1) controls, (2} displays, {3} flight dynamics,
and {4; inserectional management.

Controls

Conzrols used in the PC-based simulation deviee
can be of two types: physical and virtual, Both sypesof
controls should be recognizable solely from their
appezrance as to their funcrion and how they can be
manipulated. This requirement eliminates the use of
a keyboard to control the simulated 2ircraft (although
2 kevboard may still be used in contrcliing aspects of
the simulation, such as sewting intial aireraft scate,
location, wind, etc.). A physical control is an actual
physicai obiece that, when manipulated. provides in-
put to the flight simulation. A virruzl control is
definad here as 2 realistic graphical representation of
a physical conrrol, displayed on the computer screen,
that can be unambiguousiy manipulated through the
use of a compurer input device. An example of a
virrual control is a realistic-looking flaps switch tharis
displayed on the computer screen znd manipulared
through any compurer cursor-control device, such as
2 mouse, or more directly with touch-screen technol-
ogy. The cursor is positioned on the flaps switch and
“pressed” by an appropriate action with the input
device. A virtual control provides z sense of direct
manipalation of a control without requiring the pres-
ence of external hardware. The baseline qualification
guidelines for controle are as follows:

I. A physical, seif-centering, displacement wveoke or
control stick that allows continuous adjustment to
rare of change of pitch and bank.

2. Physical. selfcentering rudder pedals thar afiow
conunuous adiustment tw r2vs of change of vaw.

3. A physical thronle conwoel thar allows continuous

movemens from idie ro full power setrings.
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I

Physical or virmal contels for Baps, pitch tim,
cormmurication and navigatien radics, VOR, ADF,
and aclock or timet. [t is mot necessary thae the piech
trim control relieve controf pressuse as it doss in an
acrual aircraft. However, the pitch tmm coatrol
mighe allow the sirulated aircraft to be stabilized at
any particular pitch awitude with the yoke or con-
trod stick in the neutral position.

Time from coatrol input to recognizable system
response (transpert delay} should be 300 millisec-
onds or less.

Displays

Displays represented should indude an aldmerer,
heading indicaros, 2irspeed indicaror, verdical speed
indicatoe, rurn aad bank coerdinator, artdtude indi-
cator, tschometer, flaps sening, pitch tire indica-
tion, commanicstion and navigation radics, VOR
fwith TLS indicaror), with an sural. morse code

e

1C.
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identification feature, ADF, with an aural, morse
code identfication festure, clock or timer, and 2
MRGNETC COMPass.

Relarive layout of the primary displays must cotre-
spoad to the standard "1 configuration with {2}
airspeed, (b) anitude and {¢) alvimeres forming the
“cap” with {d} the heading indicator, located in the
“stemn” below the attitudz indicator.

Size, shape, and information coatent of displays
should closelv resemble those found commonly ina
single-engine, fixed-pirch propeller, basic taining
aircraft wich 2 fixed landing gear.
Display updare should be 10Hz2 or faster and be free
of distracting rastering, stepping, slizssing, or quan-
tization.

from pilot’s normal operating position and corre-
spond o the followiag information:

Airspeed indicator -~ Change of Smph or i85S in airspesd
Attitude indicator ———-— Change of 2° ar less pitch or bank

ARtimetsr

Change of 10R. or lgss in altitude

Turn and bank —--——-- Change of 1/4 standard rate turmn or less
Heading indicator «—-—-—-— Change of 2° or less in heading

VSt
Tachometer
YORALS
ADF

Changa of 100 &, per min. or igss in vertics! speed
emeeeee Change of 25 RPM or loss in enging RPM
Change of 12 dot or less in bearing deviation
Change of 2° or less in reigtive baering

Clock or imer oveeeew—aes Change of 1 sacond or loss

Displays should reflece dynamic behavior of an
actual aireeaft displey {e.g.. VSlreading of -500 fpm
is refiected by a ootresponding movement in altim.
cter, an increase in throtcde is reflected by an imme-
diste incresse in RPM indicator, etc.}.

M‘ ’ s SR Lo

iz H@tdymmoft&cmﬁaeﬁmma&shmﬂd&

comparable in performance and handling with a
single-engine, fixed gear, basic training aircraft with
2 fixed-piech propeller.

13

i4.

is5.

Aircraft performanos pasametess (masimum speed,
cruise speed, stall speed, marimum dimb rate) should
be comparable w 2 sagic-engine, fined aear, busic
training aircrafe with 2 fixed-pisch propeller.
Mmﬁwmzmﬁ iz&geasa
funcdon of bank, comparsble 0 2 singie-engine
fixed gear, hncmmngﬁmﬁtmhaﬁx%pmh
propelier.

Chenges in flap serting should be sccompanied by
appropriste changes in flight dynamics.
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fastrectional Maaagement i8. The system should be capable of recording both 2
16. User should be able to pause the system 2t any point horizontal and vertical track of aircraft position
for the purpose of receiving instruction regarding dusing the performance of 2 task for later plavback

the task. and review.

17. Forthe purposc of beginning a training session with
the aircrak slready in the air and ready for the Tables 2 theough 8 present the complete task analy-
performance of a particular mancuver, the user  sisforinstrument thight tasks. A scparare table is given
shon!d be 2ble to manipulate the following system  for cach of the seven rask sets identified in Table 1.
parameters independently of the simulaton: Following the tables is 2 summary that provides 2
Geographic aircraft location {location within the  listing of all of the guidelines and provides 2 cross-
available digitized spacc) reference between cach task and the guidelines.
Aircraft heading
Aireraft airspeed
Aircraft alticude
Engine RPM

Table 2. Instrument Flying Task Anslyais: Ground Phase

Authorization: Instzument Rating
Task Set: 1.0 Ground Phase
Task: 1.1 Obraining weather information

Leaming Objectives
The learning objective of this task is 1o acquire the ability to obtain, read, and analyze aviation weather
information including the following: 1} weather reports and forecasts; 2) pilor and radar reports; 3% e

analysis charts; 4) radat summary charts; 5} significant weather prognostics: 6) winds and remperatures alofi:
T} freezing level charts; 81 stability charts; 9) severe weather outiook chares; 10} constane pressure chares; 11}
constanz pressure prognostics: 12) rables and conversion graphs: 13} SIGMETs and AIRM¥ETs; and 14) ATIS
reports. A further lezrning objective is 1o obtain the 2bility 1o analyze the the assembled wrather information
pertainiag to .ae proposed route of flight and destination airport. and detwrmine whether an alternace airport
is required, and, if required, whether the selected atternace airport meets the regulatory requitements.

[aput Requirements:
- weather infosmnation in aff formats fisted above
- navigational chart information contining proposed rouze of flight, destination zitpors and at Icast one alrernate

airport

Cutput Reguirements:
- demonstration of understznding of weather information in alf formars listed above
- analysis of assembled weacher information pertaining to 2 proposed route of flight and destisation airport
- determination of whether an alternatc airport is required, and, if required, whether the sefected alternate meets the
regulatory requirement
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Trainieg Coasiderations
The demonstration of an understanding of weather information can be accomplished using the PCATD oy
having the system clicit information from the trainee through multiple choice questions, filling in blanks, etc.
At 2 minimum, the syseem should be able to provide feedback to the student -garding areas in need of review.

Devive Qualificstion Guidelines
Dieplays:
PCATD can display all of the various forms of weather-related information, as well az a navigational chart and
information refated to the airpores displayed on chat chart.

Instructional Management:
PCATD can train knowledge of weather through muktiple choice questions, fili-in-the blunks, exwc. and provide
feedback on aress of weather-related knowledge thar are lacking. PCATD can train ability to analyze a specific

route of fight and destination in relation to weather information theough the use of multiple choice questions,
fill-in-the-blanks, etc.

Authorization: Instrument Rating
Task Set: 1.0 Ground Phase
Task: 1.2 Cross—counuy fight slanning

Learning Chjcctives
1.2.1 Perform preliminary weather check

1.2.2 Select tentative rouie(s) to dessination airports and alternare(s)
1.2.2.1 Select 2 proposed altitude for cach roue .
1.2.2.2 Select route segments and checkpoines
1.2.2.3 Cozrec for true and magnetic course readings
1.2.2.4 Compure distances for each route segment
1.2.2.5 Record communiczation and nsvigation frequencies ™ be used during the flight

1.2.3  Gadher currens instrument approach procedure chasts for desunation and altwernate airports

1.2.4  Gather current information: on facilities and procedures related to flight
1.2.4.1 Check Airport/Facility Directory for sirport conditiens regarding lighting. obstructions, and
other notations under “Airport Remarks.” Also, check services st destination aisport and aleernate{s}
1.2.4.2 Check Notices to Airmen {Class I, FOT NOTAMS)

1.2.5 Contact Flight Setvice Station (FSS} in pessen or by telephone for preflight briefing

1.26 Complete flight log
1.2.6.1 Compnute true airspeed, wind daes, and groundspeed

1.2.6.2 Compute estimated time enroute
1.2.8.3 Compute estimared rime berween check poines
1.2.6.4 Computs fuel required

1.2.7 Compute weight and balance
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1.2.8 Complete flight plan (FAA Form 7233-1) and file with FSE »r !east 30 minutes before estimated
deparmre time

input Regquitemenss:
- wezther information in all formars listed under Task 1.1
- navigational chart information concaining proposed route of flight, destination airport and at least one alrernate
airport
- instrument spproach procedure chares fos destinarion and alternate auports
- facilivies information from Airport/Faciliey Directory and NOTAMS

Ouatput Reguirements:
- selected routes to destination airports and aleernare(s)
- analysis of assembled weather informarion perraining fo a proposed route of tlight and destination airpore
- determination of whether an alternate 2itport is required. and, if required, whether the selected 2itemnate meets the
regulatory sequirement
- flight log information
- weight and bal2nice information
- fligkt pian

Training Consideration:
Much of the information required to complete this tack can be provided independently of the computer. This
includes an Airport/Fucilicy Directory, NOTAXS, and inscrament approach procedure charts. The PCATD
should ensure the trainee understands the use of this information by controlling the completion of a flight fog
and flight plan and providing feedback on errors in the compuration of various flight parameters (distances,

headings, airspeeds, erc.).

Device Qualification Guidelines
Displays:
PCATD can display all of the vacious ferms of weather-relared information, as well a5 a navigatioaa! chart 2ad
information relared to the airports displayed on thar chare
PCATD can display 2 flighe log and 2 flight pian

Iastractions] Mansgement:

PCATD provides feedback regarding the selection of roure segments and checkpo:nts, the compuration of
headings, distances, cizspeed, wind data, greundspeed. time enrouts, estimated time between check points, fuel
rzquired, weighe ard balance, and che correcr pracedure for completing and filing a flight plan.

Authorization: Instrument Rating
Task Sot: 1.0 Ground Phase
Task: 1.3 Aircraft systems related 10 IFR operations

Learning Objectives
The learning objective of this rask is 10 acquire adequate knowledge of sircrafy anti-icing/deicing systems and
their operating characreristics to include: 1% aielrame; 2} propelloriintake; 3} fuel svetem: and 4) piter-static.
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input Reguirements:
- information abeut aircraft anti-icing/deicing yctems and their sperating characteristics

Omrput Requirements:
- demonstration of understanding of aircraft anui-icing/deicing system{s) and their operating characteristics

Training Ceasiderations
The ¢ monstration of an understanding of anti-icing/deicing sysceras and their operating characteristics can be
sccomplished using the PCAT .+ by having the system elicit information from the trainee through multiple
choice questions, filing in blunks, etc. At 2 minimurm, the system should be able to provide feedback 10 the
student regarding arsas in need of review.

Device Qualification Gridelines
instructional Maragemens:
PCATD rrains knowledge of anti-icing/deicing systems and their eperating characreristics through multiple
choice questions, Sll-in-the blanks, ¢7¢. and provides feedback on arezs of knowledge that are lacking for all of
rhe foilowing systems: 1) aitframe; 2) propellorfintake; 3) fuel system; and 4) pitot-static.

Authorizstion: Instrument Rating
Task Set: 1.0 Ground Phase
Task: 1.4 Flight instruments and navigation equipmen:

The learning objective of this rask is w0 acquire adeguate knowledge of sz raft flight instrument syszems and
cheir operating characreristics to include: 1) pitot-static; 2} timeter; 3) airspeed indicator; 4} vertical speed
indicator; 5) artitude indicator; 6) horizontal sicuarion indicator; 7) magnetic compess; 8) turn-and-siip
indicator/turn coordinator; and 9) heading indicator, 2nd 10 acguire adequste knowledge of aircealt navigation
systems and their operating methods 10 include: 1) VHF omnicange (VOR); 2) distance measuring equipment
{DME); 3) instrement land'ng system (ILS)/ microwave landing system (MLS); 4} marker beacon receiver/
indicators; §) transponder/alitude encoding: and 6) automatic direction finding (ADF).

inpat Requirements:
. information of aireraft flight instrument systems and their operating characreristies
- information of aircraft navigation systems and their operating methods

Output Requirsspents:
- demonstration of undesstanding of sircraft flight instrument systems and cheir operating charact tistics
- demonstration of understanding of aircraft navigation syseerns and their opersting methods
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Training Considerations
The demnonstration of an understanding of fight instrument systems and cheir operating charactesistics and
navigation syseems and their opeeating mechods can be accomplished wsing che PCATD by having the system
elicit information from the trainee through mukbiple choice questions, filling in blanks, ete. Aza minimum, the
system should be able 1o provide feedback ro the student regasding areas in need of review for cach of the flight
insteament systems listed above.

Device Qualification Caidelines
instructions! Management:
PCATD trains knowledge of fight instrument systems and their operating characreristics and navigation
syscems and their operating methods through multiple chsice questions. fill-in-the bianks, etc. and provides

feedback on areas of knowledge thar ase lacking.

Authorizavon: Iastrumene Raring
Task See: 1.0 Ground Phase
Task: 1.5 Instrument cockpit check

Leaening Objectives
1.5.1 Perform pre-cngine-start checks
1.5.1.} Noze presence of appropriate handbooks, enroute charts, approach « hasts, computer, and fight log
£.5.1.2 Confirm radio equipment switches are set to off position
1.5.1.3 Confirm suction gauge has proper indication
1.3.1.4 Confirm pitot cover is removed
1.5.1.5 Confirm zirspeed indicator has proper reading
1.5.1.6 Confiem heading indicator is uncaged (if applicable}
1.5.1.7 Confirm turn coordinator miniature sircraft is lovel and ball is appr. rimately centered {while
on ievel terrain)
1.5.1.8 Confirm vertical-speed indicator has zero indication
1.5.1.9 Confirm magnetic corepass is full of fiid
1.5.1.10 Confirm clock is functional and set to proper time or timer is funcrional
1.5.1.11 Confirm engine instruments have proper marking: and readings

§.5.2 Stuar engine

1.5.32 Perform post-enginc-start checks
1.5.3.1 Confirm suction gauge has proper indication and. if gyres are efectrically driven. check
generators and inverters for proper opetation
£.5.3.2 Check that pictor head has heat
1.5.3.3 Check magnetic compass card maoves freely and is accurate
1.5.3.4 Compare heading indicaror reading to magnetic compass reading afrer allowing S miinutes after
engine start for gyro rotes to awain normal operating speed
1.5.3.5 Check autitude indicator has proper indications afes allowing § minutes aftet engine star for
gyro Totor 1o attain normal operating speed and adjust miniature aizerzft 1o the horizon bar
1.5.3.6 Note any variation berween kaown feld clevation 2nd altimeter indicarion while alumeter s
se? to custong reported aktimetss sewing
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1.5.3.3 Check attitude indicator has proper indications cfter atlowing 5 miauces after engine start for
£YTO rotor to atcain Lormal operating speed and adiust ministure aircraf to the horizen bar

1.5.3.6 Note aay varistion berween known fieid =ievation and 2ltimeter indication while aitimerer is
set to current reported aitimeter setring

1.3.3.7 Check miniature aircraft 2nd bali of turn coordinator has proper indications during taxi curns
ard straight taxiing

1.5.3.8 Check vertical-speed indicator for zevo reading

1.5.3.9 Check carburetor heat for proper eperation znd return to cold position

1.5.3.10 Check engine instruments for proper readings

1.5.3.11 Check radie cquipment for propet operation and set 25 desired

Inpat Requirements:
- radio power status
- QKTON gEUSe STRtus
+ PR COVEr status
- ai
- T COORCInator status
- vertical-speed
- engine instrumens szadings
- aritede
- aldrude

Tetpat Regqaircmonis
- radio power
- heading indicator adjustment
- carhuzetnt heat setting
+ radio tuning

Trainieg Considerations
Since some of the tasks require going outside of the cockpit {e.g., checking pitor tube), they will be ignoted in
the specification of device qualification guidelines. Engine start procedures are not covered since they are 2 part
of private pilot training. Activities during taxi are ignored in order to 2void excessive control and Right dynamics
requUIrEMents.

Device Gualification Gaidelines
Bzseline qualification guidelines {(see p. 4)

Ceontrols:
Physical or virtaal contrel for aitimerer seting and carbureror heat

Dizplays: |
PCATD should have the following displays |
- engine iastrements
- SucTion gauge

it
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Table 3. Instrument Flying Task Aneglysis: Flight by Reference o Instrumenis

Authorization: Instrument Racing
Task Set: 2.0 Flight by Reference to Insirements
Taske 2.1 Straight-and-level flight

2.1.5

Learning Objectives

Scan each primary flight instrument in the order and at 2 sampling rate determined by mission segment

Maintain altitude within 100ft.

2.1.2.1 Moniror arritude indicaror, altimeter, vertical speed indicatos, and atrspeed indicator
2.1.2.2 Use half-bar-width correction in actitude indicator for alticude errors of less than 100 ft.
2.1.2.3 Use full-bar-width correction in attitude indicator for altitude ertors of 100 fr. or more
2.1.2.4 Make an actitude change to correct altitude crrors that will zesult in & verticai speed
approximarely double the error in altitude but never exceeding optimum race of climb or descent for
a given airspeed and configuration

2.1.2.5 Recall lag characreristics of vertical speed indicator when monitaring instrument

Maintain heading within 10°

2.1.3.1 Menivor attitude indicator, heading indicator, and turn coordinator

2.1.3.2 Miake correciion for heading errors by using an angle of bank no greater than number of degrees
to be turned and never greater than that required for a standard-rate turn

Maintain zirspeed within 10kes.

2.1.4.1 Monirtor airspeed indicsror, attitude indicator, altimerer, and eagine power oucput indicater
{manifold pressure gauge or :achomerer)

2.1.4.2 Determine need for a change in pitch and/or power based on relationship berween aititude and
airspesd

2.1.4.3 Make initial power changes greater than desired setting to accelerate rate of airspeed change
except for small speed changes

2.1.4.4 Apply aileron and rudder pressures when increasing power to counteract left yaw and roll
tendencies

Make small adjustments in controls with light conteol pressures to correct for deviations in attitude.
2.1.5.1 Make adjustments in conurols to stop movement of instrumen: indications
2.1.3.2 Make 2djustments in controils to return to desired altitude, heading o7 airspeed

iaput Requiremepts:
- pirch, bank, and yaw aeritude
- rare of change of pitch. barnk, and vaw
- zhitude, heading, and airspesd

- power seming

Cuatpak Reguirements:
- rate of change of pitch, bank, and yaw
- engine power oupus

12
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Treiniag Considerations
The user should be able to configure the system such cthat taining on the task can begin with the aircraft
positioned in the air, at 2 reasonable altitude for mancuvering, in steaight-and-level flight, at 2 specified cruising
speed. The sysrem should provide feedback regarding the maintenance of heading within 10°, zirspeed within
10 kus,, and altitude within 100 fr.

Device Qualification Guideiines
Baseline qualification guidelines {see p. 4}

Authorization: Instrument Radng
Task Set: 2.0 Flight by Reference to Instruments
Task: 2.2 Change of airspeed

221 Mainair straight-and-level fight

2.2.2 Transiton from cruise sitspeed to slow flight
2.2.2.1 Setrapproximate pitch and powez for required change in 2irspeed in 2 smooth and timely manner
2.2.2.2 Set flaps to stage 1 (depending on training goal)
2.2.2.3 Make proper use of trim control
2.2.2.4 Scan continuously without fixation or omission
2.2.2.5 Make small adjustments in controls ro correct for deviations in sirspeed and heading

2.2.3 Transition from siow flight to cruise aizspeed
2.2.3.1 Setapproximare pitch and power for required change in airspeed in a smooth and timely manner
2.2.3.2 Set flaps to full up
2.2.3.3 Make proper use of wrim control
2.2.3.4 Scan continuously withour fixation ot omission
2.2.3.5 Make small adjustments in controls to correct for deviations in airspeed 2nd heading

input Reguirements:
- pitch, bank, and vaw attitude
- rare of change of pitch, bank, and yaw
- altitude, heading, and airspeed
- powes setting
- pirch wim setzing
- Baps sewting

Curput Requirsments:
- rate of change of pitch, bank, and yaw
- engine power cutput
- pitch mim
-+ Baps senting
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Tesiniag Consziderstions
The user should be zbic to configure the system such that training on the rask can begin with the 2ircraft
positioned in the ir, at 2 reasonabic altitude for mancuvering, in straight-and-level flight, at 2 specified cruising
speed. The system should provide feedback regarding the maintenance of heading within 107, aisspeed wichin
10 kts., and altitude within 100 f..

Device Qualification Guidelines
Baseline qualification guidelines (see p. 4)

Authorization: lnstrument Rating
Task Set: 2.0 Flight by Reference to lnstruments
Task: 2.3 Coanstant airspeed climb o alricude

Learsing Objectives
2.3.1  Maintain straight-and-levei flight

2.3.2 Transition from staight-and-level flight to a constant zitspeed climb configuration
2.3.2.1 Set full power and approximate pitch for required climb speed in 2 smooth and timely manner
2.3.2.2 Make proper use of trim control
2.3.2.3 Scan continucusly without fixation or emission
2.3.2.4 Make small adjustments in controls vo correct for deviations in climb speed and heading

2.3.3 Treansition from 2 constant airspeed climb to straight-and-level flight at desired altirude
2.3.3.1 Begin level off ar appropriate point prior to reaching desired altitude {10% rule)
2.3.3.2 Set approximate pitch and power for straight-and-leve! flight
2.3.3.3 Make proper use of trim control
2.3.3.4 Scan continuousiy without fization or omission
2.3.3.5 Make small adjustments in controls to correct for deviations in attitude

inpet Requirements:
- pitch, bank, and yaw artirude
- rate of change of pitch, bank, and yaw
. power setuing
- pitch wim setting

Output Requirements:
- rate of change of picch, bank, and yaw
- eOgINe POWET ourput
- pitch oim

id
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Traiciag Coasiderations
The user should be able to configurs the system such that training on the task can begin with the aircraft
positioned in the air, at a reasonable altitude for mancuvering, in straight-and-level flighs, at a specified
cruising speed. The system should provide feedback regarding the maintenance of heading within 10°,
airspeed within 10 kes., and altitude within 100 ft.. In addicion, since the trainee is transitioning from one
alritude to another, feedback should be provided both in maintaining the initial 2ltitude, and in achieving
and maintaining the second altitude.

Device Qualification Guidelines
Baseline qualification guidelines (see p. 4)

Autherizatior: Instrument Rating
Task Set: 2.0 Flight by Reference 1o Inscruments
Task: 2.4 Consrant rave climb to altivude

Learning Objectives
2.4.1 Maincain swraight-and-level flighs

242 Trnsidon from staight-and-level flight to 2 constant rare climb configuration
2.3.2.1 Sexfull power and approximate pitch for required climb rate in 2 smocth and timely manner
2.4.2.2 Make proper use of trim contrel
2.4.2.3 Scan continuously withous fixation oz omission
2.4.2.4 Make small adjusements in convtrols to correct for deviations in climb race and heading

2.43 Transition from a2 constant rate climb to straight-and-level flight ac desired altitude
2.4.3.1 Begin level off at appropriate point priot o reaching desited 2ltitude (10% rule)
2.4.3.2 Set approximate pitch and power for straight-and-ievel flight
2.4.3.3 Make proper use of wim conrol
2.4.3.4 Scan continuously without fixstion or omission
2.4.3.5 Make small adjusements in controls to correct for deviations in atticude

input Reguirements:
- pitch, bank, and yaw attitede
- rate of change of pitch, bank, and yaw
- akitude, heading, and airspeed
. powet sercing
- pitch teim secting

- rate of change of pitch, bank, and yaw
+ engine power oUtpLK
- pitch twim
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Training Considerations
The user should be able to configure the system such that tzaining on the task can begin with the aircraft
positioned in the air, ata reasonable zltirude for mancuvering, in straighe-and-level flight, ara specified cruising
speed. The system should provide feedback regarding the maintenance of heading within 10°, airspeed within
10 kts., and ahtitude within 100 fr.. in addition, since the traince is transitioning from one altitude to another,
feecdback should be provided beth in maintaining the initial alutude, and in achieving and mainzaining the
second altitude.

Device Qualification Guidelines
Bascline qualification guidelines {sec p. 4}

Authorization: Instrument Raring
Task Set: 2.0 Flight by Reference ro Instruments
Task: 2.5 Consant airspeed descent to altitude

Learning Objectives
2.5.1  Maintain straight-and-level flight
235.2 Transition from staight-and-level flight to a constant aicspeed descent configuration

2.5.2.1 Set approximate pitch and power for required descent speed in 2 smooth and timely manner
2.5.2.2 Set flaps to stage | (dependiag on tratning geal)

2.5.2.3 Make proper use of trim contsol

2.5.2.4 Scan continuously without fixation or omission

2.5.2.5 Make small adjustments in controls to correct for deviations in descent specd and heading

2.5.3 Transition from a constant airspeed descent to straight-and-level flight ar desired altitude
2.5.3.1 Begin level off at appropriate point prior to reaching desired 2lnitude (10% rule)
2.5.3.2 Set flaps to full up.
2.5.3.3 Set approximate pitch and power for straight-and -level flight
2.5.3.4 Make proper use of trim control
2.5.3.5 Scan continuously without fixation or omission
2.5.3.6 Make small adjustments in controls co correct for deviations in aztitude

Input Requirements:
- pitch, bank, and vaw attitude
- rate of change of pitch, bank. and yaw
- dhitude, beading, and airspeed
- power seenng
- picch trim serting
- flaps setting
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Outpat Requirements:
+ rete of change of pivch, bank, and yaw
- engine pOWCT output
- pirch wim

Training Coasiderstions
The user should be able to configure the system such thar training va the task can begin with the aircraft
positioned in the air, ara reasonable altirude for maneuvering, in straight-and-level flight, at a specified cruising
speed. The system should provide feedback regarding the maintenance of heading within 10°, airspeed wichin
10 kts., and aldtude withia 100 fi.. In addition, since the trainee is rransidoning from one altitude to another,
feedback should be provided both in mainuining the initial altitude, and in achicving and maintaining the
second aleitude.

Device Qualification Guidelines
Baseline qualification guidelines (see p. 4)

Authorizstion: Instrument Rating
Task Set: 2.0 Flight by Reference to Instruments
Task: 2.6 Constant rate descent to an alitude

Lzarning Objectives
2.6.1 Mainaain straighc-and-level flight

2.6.2 Transition from staight-and-level flight to 2 constant rate descent configuration
2.6.2.1 Set approximate pitch and power for required descent rate in a smooth and dmely manner
2.6.2.2 Make proper use of wim control
2.6.2.3 Scan continuously without fixation o7 omission
2.6.2.4 Make small adjustments in controls o cotrect for deviations in descent rate and heading

2.6.3 Transition from a constant rate descent to straight-and-leved flight at desired alticude
2.6.3.1 Begin level off at appropriate point prior to reaching desired altitude (10% rule)
2.6.3.2 Sct approximare pitch and powet for straight-and-level flight
2.6.3.3 Make proper use of trim control
2.6.3.4 Scan continuously without fixation or omissicn
2.6.3.5 Make small adjustments in conzrols to correct for deviacions in attitude

Inpst Reguiremsents:
+ pitch, bank, and yaw arttitude
+ rate of change of pitch, bank, and yaw
- altitzde, heading, and airspeed
- power setting
- pirch trim scrting
. fiaps serting
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Cutpat Requirements:
. tave of change of piech, bank, and yaw
- engine powsr output

- pitch trim
- flans serting
Training Considerations

The user should be able to confipure the system such that training on the task can begin wich che aircrafe
positioned in the air, 2t 2 reasonable altitude for maneuvering, in straight-and-level flight, at 2 specified cruising
speed. The system should provide feedback regarding the maintenance of heading wichin 18°, airspeed within
10 krs., and altitude within 100 ft.. In additien, since the trainee is transitioning from one ahitude 1o another,
feedback should be provided bath in maintaining the initial zhitude, and in achieving and maintaining the
second altitude.

Device Qualification Gaidelines

Baseline qualification guidefines (see p. 4}

Axthorization: Instrument Rating
Task Set: 2.0 Flight by Reference to Instruiments
Task: 2.7 Precision descent

Learning Objectives
Ptecision descent requires descent at a specific rate and airspeed and so an analysis of this task is a combination
of those two activitics (sec tasks 2.5 and 2.6). This rate is usually 500fpm, speed approximately 70kes. Flaps are
usually used.

Iaput Regriremenss:
- pitch, benk, and yaw attitude
- sitivude, heading. and airspeed
- power setng
. pirch trim setting
- flaps setting

Gutpot Requirements:
- tate of change of pitch, bank, and yaw
+ engine power output
- piech trim

+ Haps serting
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Training Considesasions
The user should be able to configure the system such that training on the zask cen begin with the airceeht
positioned in the air, at s reasonable alcitade for maneuvering, in straight-and-level flight, at a specified
cruising speed. The system should provide feedback regarding the maintensnce of heading within 10°,
zirspeed within 10 kes., and altitude within 100 ft.. In addition, since the wrainee is transitioning from one
alritude to 2nother, feedback should be provided both in maintaining the initial altitude, and in achieving
and maintaining the second altirude.

Device Qualificeticn Guiddines
Baseline qualification guidelines {see p. 4)

Autherization: Instrument Rating
Task Sew: 2.8 Flight by Reference to Instruments
Task: 2.8 Level turns

2.8.1 Mainmmin straight-and-level flight

2.8.2 Transition from straighe-and-level flight to level ruening flight
2.8.2.1 Apply coordinated aileron and rudder pressuces in desired direcrion of turn
2.8.2.2 Roll into rurn a2 2 rate based on raze of instrument cross-check and interpretation (Nothing
isgained by maneuvering an airpiane faster thaa your cepacity to keep up with changesin instrument
indications)
2.8.2.3 Use attitude indicator 1o establish approximate angle of bank needed (approximarely 15
degrees)
2.8.2.4 Usc alumeter, vertical speed indicator, and artitude indicator for picch adjuscments
necessary as vettical Life component decreases »ith increase in bank
2.8.2.5 Use airspeed indicator 10 maintain coastant airspeed
2.8.2.6 Scan continuously without fixaticn or omissicn

2.8.3 Maintain wen
2.8.3.1 Usc artitud= indicator as primary bank instrument
2.8.3.2 Use rurn coordinator as secondary bank insteument a1 primary for controlling yaw (step
on the ball)
2.8.3.3 Make proper use of trim conzrol
2.8.3.4 Scan continuously withour fixation or omission
2.8.3.5 Make small adjustments in controls to coerect for deviations in alritude, bank angle, yaw
(yoke and rudder pedals) and airspeed (thrortie)

2.8.4 Transicion from turning to straight-and-level flight at desired heading

2.8.4.1 Roll cut of rurn beginning at a point before desired heading approzimarely equal to half your
angle of bank

2.8.4.2 Apply eoordinated aileron and rudder pressures opposite direction of turn

2.8.4.3 Roll out of turn 2t same rate 2s was used o roll in to curn
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2.8.4.4 Usc heading indicaror a5 primary bank instrument when wirplane is approximately level asin
straight-and-level flight

2.8.4.5 Scan continuously without fixaticn or omission

2.8.4.6 Make pitch, powet and wrim adjustments as charges in vertical life component and airspeed
occur

o
e
Wt

Maintain steaight-and-leva} fight

Input Requirements:
- pitch, bank, and yaw artitude
- rate of change of pitch, bank. and yaw
- altwede, heading, and airspeed
- power setring
- pitch trim serting

Qutput Reg- —zmenis:
- rave of change of pitch, bank, and yaw

. engine POWET ouTpUt
. pitch uim

Traizing Considerations

The usct should be able to configure the system such that training on the rask can begin wirh the ziccraft
positicned in the air, at 2 reasonable altitude for maneuvering. in straight-zna-level flight, ava specified cruising
speed. The system should provide feedback regarding the maintenance of heading within 19°, zirspeed within
10 kes., bank within 5° and altitede within 100 fr.. In addition, since the trainee is transitioning from one
heading to another, feedback should be provided both in maintaining the initial heading, and in achieving and
maintaining the second heading. The trainee should receive practice at turning both left and right through
various degrees of heading changes.

Device Qualification Guidelines
Baseline qualification guidclines (see p. 4)

Authorization: Instrument Racing
Task Set: 2.0 Flight by Refarence to instruments
Task: 2.9 Standard rare turn

Learning Objectives
2.9.1 Mainwin straight-and-level flight

2.9.2 Transition from straight-and-level flight o level standard raze turn
2.9.2.1 Apply coordinated aileron and ruddes pressures in desired direction of turn
2.9.2.2 Roll into tuzrn at a rate based on rare of instrument cross~check and interpectation
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2.3.2.3 Establish approximate angle of bank needed for 2 standard rate wrn {(dependent on airspesd,
use TAS/10 « 5 for approximace angle of bank) using attitude indicater, then check mintature aircrafi
of turn coordinatot for a standard rate tura indication

2.9.2.4 Make pitch adjustments necessary as vertical lift component decreases with increase in bank
using altimeter, vertical speed indicator, and attitude indicaror

2.3.2.5 Mainrain constant airepeed using airspeed indicator

2.9.2.6 Scan continuously without fixaticn or omission

2.9.3 Maintain turn
2.9.3.1 Use turn coordinator as primary bank instrument and artitude indicator as supporting bank
instrument
2.9.3.2 Control yaw using ball of zum coordinator
2.9.3.3 Mazkc proper use of trim control
2.9.3.4 Scan continucusly witheut fixation or omission
2.9.3.5 Make small adjustments in controls to correct for deviations in altitude, bank angle, yaw {yoke

and rudder pedals) and airspeed (throttic)

2.9.4 Transition from turning to streight-and-level flight at desired heading
2.9.4.1 Begin rolling out of tuzn at 2 point before reaching desired heading approximately equal <o half
your angle of bank
2.9.4.2 Apply coordinated aileron and rudder pressures opposite direction of tura
2.9.4.3 Roll ot of turn at same rate 25 was used to roll in to wrn
2.9.4.4 Inidate turn recovery using attitude indicator as primacy bank instrument
2.9.4.5 Use heading indicator as primary bank instrument when airplane is approximately level, asin
straight-znd-level flighe
2.9.4.6 Scan continuously without fixation or omission
2.9.4.7 Make pirch, power and trim adjustments as changes in vertical ik component and airspeed occur

2.2.5 Mainmin susight-and-leve fighe

- pitch, bank, and yaw s:titude

- rate of change of pitch, bank, and yaw
- alrtude, heading. and airspeed

- pitch trim setting

Cutpat Reguirements
. rate of change of pitch, bank, and yaw
. eagine power cutpat
- pitch trim
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Training Coasiderstions

The user should be zble to configure the system such that training on the task can begin with the aircraft
posisioned in the air, 2t 2 reasonable altitude for mancuvering, in siraight-and-level flight, at 2 specified cruising
specd. The system should provide feedback regarding the maintenance of heading within 10°, airspeed within
10 krs., bank within 5° and altitude within 100 f.. In 2ddition. since the traince is transitioning from one
heading to another, feedback should be provided both in maintaining the initial heading. and in achieving and
maintaining the second heading. The trainee should receive practice at wurning both left and right through
various degrees of heading changes.

Device Qualification Guidelines
Baseline qualification guidclines (see p. 4)

Authorization: Instrument Rating
Task Sex: 2.0 Flight by Reference to Instruments
Task: 2.10 Short rurns

Learning Objectives
Shorrrurns are defined here 2sturns requiring achange in heading of less than 13 degrees. The 2ask requirements
for shorr rurns are the samce as those for kovel turns (see Task 2.8} with the exception that the bank angle
established is approximately equal to the required change in heading {e.g.. a turn from 240 degrees 10 250 degrees
would require 2 bank angle of approximately 10 degrees while 2 turn from 24C degrees 0 245 degrees would
require a bank angle of approximately 5 degrees)

laput Regairemeats:
- pitch, bank, and yaw attitude
- rate of change of pitch, bank, ard yaw
- altizude, heading, and atrspeed
- power setung
- pitch trim scrting

Outpar Regziremeets:
. rate of change of pitch, bank, and yaw
- SNZING pOWer sutpat
- pitch wim

Training Considerations

The user should be abic to configure the system such thae training on the task can begin with the aircraft
positioned in the air, ata reasonable altitude for maneuvering, in straight-and-level flighe, at a specified czuising
speed. The system should provide feedback regarding the maintenance of heading within 10°, airspesd within
18 kes., bank within 5° and altitude within 100 fr.. In addition, since the trainee is teansitioning from one
heading to another, feedback should be provided both in maintaining the initial heading. and in achieving and
maintaining the second heading. The traines should receive practics at wraing both left and righe threugh
various degrees of heading changes.
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Device Qualificerion Geidelines
Basdline qualification guidelines (see p. 4}

Auzhorization: Instrument Raring
Task Sexr: 2.0 Flight by Refercace w6 Instruments
Task 2.11 Ciimbing warn

Learning Objectives
Climbing turns combine the techniques used in straight ciimbs with the various turn techniques {see Tasks 2.3,
2.4, 2.8-2.10). Thz serodynamic facrors affecting kift and power control must be considered in determining
power sertings, and the rate of cross—check and interpretation must be increased to emabie control of bank as well
as pitch changes.

input Regrirements:
- pitch, bank, and yaw ardirude
- 12 ¢ of change of pitch, bank, and yaw
- aldtude, heading, and airspeed
- POWeEr setting
- pivch trim seqiing

Outpuz Reguircments:
- tate of change of pitch, bank, and yaw
- engine power output
- pitch iz

Training Coasiderations
The user sheuld be able to configure the system such that training on the task can begin with the aircraft
positioned ir the air, a « :casonable altizude for maneuvering, in seraight-and-level flighe, ata specified cruising
speed. The system should provide feedback regarding che maintenance of heading within 10°, aisspeed within
10 kts., bank within 5° and aldtude within 100 f.. in addition, since the trainee is wransitioning from ore
heading to 2nother, and from one altitude to another, feedback should be provided both in maintaining the
initizl heading and altirude, snd in 2chieving and maintaining the second heading and eltitude. The trainee
sheuld receive practice at curning both left and right through various degrees of heading and altitude changes.

Bascline qualification guidelines {(sec p. £)




Qucliffcasion Guidelises for PC A TDs

Agthorizztion: [nstrument Fating
Task Sew. 2.0 Flight by Reference 1o Instruments
Task: 2.12 Descending turn

Learning Objectives
Descending turns combine the techaiques used ir straight descents with the various turn techriques {scz Tasks
2.5,2.6,2.8-2.10). The acrodynamic factors affecting lift and power contrel mustbe considezed i determining
power segtings, and the rate of cross-check and interpreration must be increased to enabie control of bank as well
as pitch changes.

Input Requirements:
- pitch, bank, and vaw atditude
- rate of change of pitch, bank, and vaw
- altitude, heading, and airspeed
- power setting
- pirch wrim sering

Qutpat Requirements:
- rate of change of pitch, bank, and vaw
+ NGNS POWTT OULPUL

. pitch trim

Training Considerstions

The user should be able to begin the task with the aircraft positioned in the air, at a reasonable altitude for
mancuvering, in straight-and-level Bight, a1 3 specified cruising smeed. The system should provide fevdback
regarding the maintenance of heading within 10°, airspeed within 10 kis., bank within 3° and altitude within
100 fe.. In addition, since the trainee is transitioning from one heading to another, ard from ane akitude 10
another, feedback should be provided both in maintaining the initial heading and altitude, and in achieving and
maintaining the second heading and altitude. The tainee should receive practice at turning both leftand right
theough various degrees of heading and alurude changes.

Device Qualification Guidelines
Baszline qualification guidelines (see p. 4)

Authorization: Instrument Rating
Task Set: 2.0 Flight by Reference to instruments
Task: 2.13 Sceep turns

Learning Objectives
2.13.1 Mairtain scraighs-and-level flight

2.13.2 Transition from sirzight-and-level flight co level steep turn
2.13.2.1 Add power {usualiy to 2round 2400 RPM}
2.13.2.2 Apply coordinated sileron and rudder pressures in desired direction of turn
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2.13.2.3 Roll inte turn at 5 rate based on rate of instzument cross~check and inserpretztion (Nothing
is gained by mancuvering an airpiane faster than your capacity to keep up with changes in instrument
indications}

2.13.2.4 Use attitude indicator to establish spproximate angle of bank needed (approximarteiy 45
derrees)

2.12.2.5 After bank angle exceeds 30 degrees, begin putting back pressurc on column to compensare for
loss of verrcal lift component

2.13.2.6 Usc altimerer, vertical speed indicator, and attitude indicator for pitch adjustments necessary
as vercical lift componene decreases with increase in bank

2.13.2.7 Use sirspeed indicator to maintain constanc 2irspeed

2.13.2.8 Scar continuously without fixation or omission

Maiguain tutn

2.13.3.1 Use arcitude indicavor as primary bank instrument

2.13.3.2 Use rurn coordinaror as secondary bank instrument and primary for controlling yaw {step on
ball)

2.13.3.3 Scan continuously without fixation or omission

2.13.3.4 Make small adjustments in controls to correce for deviations in alttude, bank anglc. yaw (yoke
and rudder pedals) and airspeed (throttle)

Transition from tuming co straight-and-level Qight at desired heading

2.13.4.1 Beginrolling out of turn 21 2 point before reaching desired heading approximately equs! to half
your angle of bank

2.13.4.2 Apply coordinated aileron and rudder pressures opposite dirsction of turn

2.13.4.3 Roll out of tusn at seme rate as was used to roil ia to tumn

2.13.4.4 Use heading indicator as primary bank instrument when approximately levef as in straighs-and-
level flighe

2.13.4.3 Scan continucusly without fization o omission

2.13.4.6 Make picch, power and wrim adjustments as changes in vertical Jift composnent and airspeed
occur

Mazintain strzighe-and-level flight

Iaput Reguirements:
- pitch, bank, aud yaw actitude
- rate of change of pitch, bank, and yaw
+ altitude, heading, and airspeed
- power seting
- pitch erim setding

Outpa: Reguirements:
. rate of change of pirch, bank, and yaw
- engine power oRtpus
- piech wim

35



Quaiification Guidelines for PCAZTDs

Training Considerations

The user should be able 10 configure the system such that training on the rask can begin with the airerafe
pos:tioned in the air, at a reasonable altitude for maneuvering, in straight-and-level flight, 2t 2 specified cruising
speed. The system should provide feedback regarding the maintenznce of heading within 16°, airspeed within
10 kts., bank within 5° and altitude within 100 fi.. In addition, since the trairee is transitioning from one
heading to another, feedback should be provided both in maintainiag the initial heading, and in achieving and
maintaining the second heading. Steep turns are usually 1807 or 360° 10 the keft of right and both left and right
wirns should be practiced.

Device Qualification Gaidelines
Baseline qualification guidelines (see p. 4}

Table 4. nstrument Flying Task Analysis: Abnormal and Emergancy Procedures

Authorization: Instrument Rating
Task Set: 3.0 Abnormal and Emergency Procedures
Task: 3.1 Recovery from unusual attitudes

Learsing Objectives
3.1.1 Recognize unusual attitude
3.1.1.1 Note an instrument fate of movement or ingication other than those assoctated with hasic
instrument flighe mancuvess
3.1.1.2 Encrease speed of scan
3.1.1.3 Distinguish between unusual atticude, instrument crror, or instrumeat maifunction

3.1.2 Initiate recovery by teferemee to airspeed indicator, altimeter, vertical-speed indicator, and tumn
coordinztor {not attitude indicator}

3.1.3 Recover from 2 nose-high atrirude
3.1.3.1 Increase power as necessary in proportion to cbserved deceleration
3.1.3.2 Apply forward elevator pressure to lower nose and prevent 2 siall
3.1.3.3 Correcrbank by applying coordinated aileron and ruddes pressure tolevel miniature air-raft and
ceater ball of tern coordinator
3.1.3.4 Apply corrective conzrol applications almest simultaneously but in sequence given above

3.1.4 Recover from a nosc-fow atticude
3.1.4.1 Reduce power to prevent excessive airspeed and loss of altitude if aiespeed is increasing, or is
above desired zirspred
3.1.4.2 Correctbank attitude with coordinated aileron and rudder pressure o seraighs Sligheby referring
to tuzn coordinator
3.1.4.3 Raise nose tc level flight attitude by smooth back elevator pressure
3.1.4.4 Apply cor=crive control applications almost simultaneously but in sequence given above

3.1.5 Confirm recovery by reference to level mintature aircraft and centered ball of tura coardinator
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Inpat Requirements:
. pitch, bank, and yaw attitude
- zate of change of pitch, bank, 2nd yaw
- altitude, heading, and airspeed
- power serting

Outpat Reguirzmeats:
- rare of change of pitch, bank, and yaw

- ERZINT POWET GIXPUT

Trainizg Coasiderations
The user should be able to begin the task with the aircraft positioned in the air, ar a reasonzble alritude for
maneuvering, at a pitch angle greater than 225¢, and a bank angle greater than £40°, with an airspeed dependent
on attitude but greater than stall and less than VA, The system should provide feedback regarding following the
appropriate sequence of actions required to return to strzight-and-level flight. Recovery from unusual attitedes
should be practiced from both nose high and nose low positions and banked both left and righs.

Device Qualification Gaidelines
Baseline qualification guidelines (sce p. 4)

Isstructionai Managemeat:
Indepcadent of the simulation, user is able to manipulate airczaft attitude
User receives feedback regarding whether pitch, bank, and power corections are made in an appropriate
sequence to return aircraft to straight-and-level flight.

Autherization: Insttument Racing
Task Set: 3.0 Abnormal and Emergency Procedures
Task: 3.2 Timed turns

Learning Objeciives
3.2.1 Calibrate tern coordinator

3.2.1.1 Establish a scandard rate curn as indicaved by turn coordinacor and as sweep second hand of clock
passes & cardinal point {12, 3, 6, 9), or starr vimer

3.2.1.2 Note heading on heading indicator

3.2.1.3 While holding indicated rate of turn constant, note indicated heading changes at 10-second
iacervals

3.2.1.4 Note whether a larger or smaller deflection of minisrure aircraft of cura coordinator is necessary
to produce a standard rate turn

3.2.2 Mainzain straight-and-level flight

3.2.3 Compuse required turn interval to achieve desired heading

3.24 Transition from straight-and-level flight ro level scandard rate turn
3.2.4.1 Apply coordinaced aileron and rudder pressures in desired direction of turn

&
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3.2.4.2 Roll into rurn at a rate based on rate of instrument cross-check and interpresation

3.2.4.3 Use mintature zircraft of turn coordinator to establish angle of bank needed for a standard rave turn
3.2.4.4 Use altimcter and vertical spead indicator for pitch adjusiments necessary as vertical lift
component decreascs with increase in bank

3.2.4.5 Use airspeed indicator to maintain constant airspeed

3.2.4.6 Scan continuously without fixatior or amission

Maintain rurn

3.2.5.1 Use turn cootdinatot as primary bank instrument, altimeter as primary fot pitch cenuol, and
aitspeed indicator for powsr control

3.2.5.2 Use ball of turn coordinator to control yaw

3.2.5.3 Substitute clock in place of heading indicator within your scan patiern

3.2.5.4 Make proper ust of trim control

3.2.5.5 Scan continuously without fixation of omission

3.2.5.6 Make small adjustments in controls to correct for deviations in altitude, bank angle. vaw (yvoke

and rudder pedals) and airspeed {throtrle)

Traasition from turning to straight-and-fevel fligh: at desired heading

3.2.6.1 Begin rolling out of wurn after required amount of time has elapsed

3.2.6.2 Apply coordinated aileron and rudder pressures opposite direction of turn

3.2.6.3 Roll out of turn st same rate as was used 1o roli in to trn

3.2.6.4 Scan continuously without fixation or omission

3.2.6.5 Make pitch, power and trim adjustments as changes in vertical lift component and aitspeed occur

Maintain straight-and-leve! flight

Input Reguirements:
- pirch, bank, and yaw attitude
- tare of change of pitch, bank, and vaw
- altitude, heading, and zirspeed

- power setung
- clapsed time: from a chosen point

Output Reguirements:
- rate of change of pitch, bank, and yaw
- engine power output
- start, stop and reset timer {unless a continuously running clock is used?

Treining Consideraticas

The user should be able to begin the task with the aircrafs positioned in the air, 2t 2 rezsonable altitude for
mancuvering, in straighr-and-level Highs, ar a specified cruising speed. The system should provide feedback
regarding the maintenance of heading within 10°, airspeed within 10 kes., bank within 5° and altirude within

100 ft.. In addition, since the trainze is transitioning from one heading to another, feedback should be provided

in maintaining the initial heading and in achieving and maintining the second heading. The traines shouid
receive practice at turning both left and right through various degrees of heading changes. During practice at
chis task, the 2utitude and heading indicators should be nonfunctional or blunksd out.

23
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Device Qualification Guidelines
Baseline qualification guidelines (sce p. 4)

Instructional Management:
Actitude and heading indicators can be rendered noafunctionst or blanked out.

Aathorizstien: Instrument Raving
Task Set 3.0 Abnormal and Emergency Procedures
Task 3.3 Compass turns

Learsing Objectives
Bear in mind the following points when making turas to magnetic compass headings or when using the
magnetic compass a5 a reference for seating the heading indicavor.

3.3.1 Ifyouareon anortherly heading and you start a turn to the east or wess, indication of compass lags,
or shows z turn in opposite direction

3.3.2 ifyouareon asouthetly heading and you start a tuzn to the east or west, compass indication precedes
turn, showing a greacer amount of ruen thap is actually occurring

3.3.3 Asyou accelerste sitplane, compass indicates a turn to nerth
3.3.€ As you decelerare sirplane, compess indicates 2 twrn to south

3.3.5 Amountoflagoricadin a wrn to a northerly or southerly heading is approximasely equal to latitude
of aircraft

3.3.6 Abruptchangesinattitude or airspeed make accurate interprecations of compass difficult. Proficiency
in compass turns depends on knowledge of compass characteristics, smooth control rechnique, and
accurate bank and pitch conrrol

inpat Requirements:
- pitch, bank, and yaw sttitude
- rate of change of pitch, bank, and yaw:
+ altiwude, heading, and sirspeed
© powes setung
Cuipat Reguirements:

- rate of change of pitch, bank, and yaw
- engine power output
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Training Considecetions

The usce should he able to begin the task with the aircraft positioned in the air, at a reasonable altitude for
maneuvering, in straight-znd-leve] flight, ar a specified cruising speed. The system should provide feedback
regarding the maintenance of heading within 10°, sirspeed within 10 kss., bank within 5% and altitude within
100 fr.. In addition. since the trainee is transitioning from one heading to another. feedback should be provided
in maintaining the initial heading 2:d in achicving and maintaining the second heading. The trainee should
receive practice at turring both left and right through various degtees of heading changes. During practice ac
this task, the artitude 2nd heading indicators should be noafunctional or blanked out.

Device Qualificstion Guidelines
Baseline qualification guidelines {sce p. <)

Instrecticnal Mansgement:
Artitade and heading indicarors can be rendered nonfunctional er blanked out

Authorization: Insttument Rating
Task Set: 3.0 Abnormal and Emergency Procedures
Task: 3.4 Partial pane! maneuvers

Learning Objectives
Partial panel maneuvess are petformed in the same manner as full pane! mancuvers with the exception thar the
attitude and heading indicators are notincluded in the visual scan. The following points should be keptia mind
while performing partial panel maneuvers:

3.4.1  Useturn coordinaror as primary bank instrument and magnetic compass as secondary bank iastrumenc
34.2 Use airspeed indicator. altimerer, and vertical speed indicator to monitor pitch

3.4.3 Usc a consistent power szeting for each desired configuration. By setting power and holding altitude,
you will 2utomatically configure correct antitude and airspeed

3.4.4  Always trim airciaft after it has been stabilized ro avoid uausual atcirudes

inpat Regrirements:
- pirch, bank, and yaw arirude
- rate of change of pitch, bank, and yaw
- aldtude, heading, and airspeed
- power seiting
Curput Reguirements:

- rate of change of pitch, bank, and vaw
- engine POWer Outpul
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Trainiag Coasiderations

The user should be able o begin the task with the aircraft positioned in the ait, at 2 reasonable aldmude for
maneuvering, in straight-and-level flight, ar 2 specified cruising speed. The system should provide feedback
regarding the maintenance of heading within 10°, aisspeed within 10 kts., benk within 5° and altitude within
100 fr.. In additicn, since the trainee is transitioning from one heading to another, feedback should be provided
in maintaining the initial heading and in achieving and maintairing the second heading. The uainee should
receive practice at turning both left and right through various degrees of heading changes. During practice at
this task, the zteitude and heading indicators should be nenfuncrionsl or blanked out.

Device Qualification Guidelines
Baseline qualification guidelines (sce p. 4)

instructional Managemaent:
Actitude 2nd heading indicators can be rendered nonfunctional or blanked out

Acthorizstion: Instrument Rating
Task Set: 3.0 Abnormal and Emergency Procedures
Task: 3.5 Loss of commanications

3.5.1 Squewk 7700 on transponder

3.5.2 Comply with the proceduces outlined in FAR 91.185

Input Requirements:
- pitch, bank, and yaw antivade
- rate of change of pirch, bank, and yaw
- power sexting
- communications radio status

Output Recuirernents:
- rate of change of pitch, bank, and yaw
- engine power output
« transponder setting

Training Conssderatinas
The user should be able to begin the rask with the sircraft positioned in the air, at a reasonable altitude for
mancuveriag, in straight-and-level flight, at a specified cruising speed. The sysiem should provide feedback
regarding the maintenance of heading within 10°, airspeed within 10 kts., bank within 5° 2nd altitude within
100 fr.. The traines should receive some indication from the syscern chat the radio is not functioning,

3t
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Device Qualification Guidelines
Baseline qualification guidelines {see p. 4)

Coatrois:
Physical or virtual centrols for setring 3 transponder code

Displays:
Transponder display

Authorizetion: instrument Rating
Task Set: 3.0 Abnormal and Emergency Procedures
Task: 3.6 Instrument Gilure

Lezraing Objectives
3.6.1 Recognize instrument failure

3.6.2 Alter scan pateern to compensate for failed instrument

-

3.6.3 Increase speed of scan to compensate for failed instrument

3.6.4 Flyairplaae

3.6.5 Reporr hilure to ATC if malfuncrion is a loss of VOR., TACAN, or ADF receiver, complere or partial
loss of ILS receiver capability, or impairment of zir/ground communications capabiliey

Iaput Reguirements:
+ pirch, bank, and yaw atrirude
- rate of change of pirch, bank, and yaw
- akitude, heading, and zirspeed
- power setung

Output Reguirements:
. rate of change of pitch, bank. 2nd vaw
+ engine power outpul

Traizing Coasiderations

The user should be able to begin the sk with the aircraft positioned in the air, at a reasonable aleitude for
mancuvering. in seraight-and-level flight. ar a specified cruising speed. The system should provide feedback
regarding the maimenance of heading within 310°, aurspeed within 10 kes., bank within 5* 2nd ahiitude within
100 &.. The instructor should have the abilicy to disable, turn off, or blank out any one or more of the
instruments 1101 to beginning a training session and to disabic or turn off anv one or more of the instruments
during the training session. In addirion. to gain proficicacy in recognizing instrument failure. it would be useful
for the srstem to be capable of randomiv &iling 2n incrrument within a specified period of time or during the
performance of 2 particuizr maneuver.
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Device Qualification Gaidelines
Baseline qualification guidelines (sze p. 4)

Iastructional Maasgement:
Instructor can dissble, turn off, or blank out any ore or more of the instruments prior to the beginning of a
waining scssion, and fail, or turn off any oae or more of the instruments during 2 wrainiag session.

Authorization: Instrument Rating
Task Set: 3.0 Abnormal and Emergency Procedures
Task: 3.7 Systems failure

Learning Objectives
3.7.1 Recognize systems failure (elecerical, vacuum, etc.)

3.7.2  Aleet scan to compensace for failed instruments

3.7.3 lecrease speed of scan

3.7.4 Flyairplane
Inpat Requireraents:
- pitch, bark, and yaw arirude
- 1aw of change of pitch, bank, and yaw
- power seting

) faibure indicas

Onutput Regquiremnenis:
- ratwe of change of pitch, bank, and yaw
- enEIne povres OUTPUL

Treining Coasiderations
‘The user should be able to begin the task with the aircraft positioned in the air, at 2 reasonable aititude for
mancuvering, in straight-and-level flighe, at 2 specified cruising speed. The system should provide feedback
regarding the maintenance of heading within 10°, airspeed within 10 kes., bank within 5” and akitude within
100 . The instructor shoald have the ability to disable any one of the zircraft systems during the waining session.
In addition, 1o gain proficiency in recognizing a syster failure, it would be useful for the device o be capable of
zandomly failing 2 system within 2 specified period of time or duting the performance of a particular maneuver.

Device Quaiification Guidelines
Baseline qualification guidelines (see p. 4)

Displays:

Displays indicating 2 syseem failure including:
alvernacor light
low suction warning lighz

3
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Iesirectional Management:

Enstructor can disabie any onc of the aircraft systems during the wraining session

Authorization: Instrument Rating
Task Ser: 3.0 Abnormal and Emergency Procedures
Task: 3.8 Turbulence

Lesreing Objectives
The presence of turbuience does not change the task requirements of any of the flight tasks butinakes them more
difficult ro perform. Pilots must compensate for the presence of turbulence by increasing their rate of scan 2ad
making more 2djustments to maintain proper control of the aircraft.

:nput Reguirements:
- «ith. bank, and yaw attitude
- rate of change of pitch, bank, and yaw
- altitude, heading, and airspoed

- power setting

Owtput Requirements:
- reve of change of pitch, bank, and yaw
- engine powes outpat

Training Considerations
The user should be abic to begin the rask with the aircrafi positioned in the air, ar 2 re2sonable altiwude for
mancuveting, in straight-and-level flighe, ar 2 specified cruising speed. The sysrem should provide feedback
regarding che maintenance of heading within 10°, zirspeed withia 10 kes., bank witchin $° and alticude within
100 fi.. The insteuctor should have the ability to control the amount of turbulence encountered during the
performance of the task both before the session begins and during the session.

Device Qualificztion Guidelines
Basaline qualification guidelines (sze p. 4}

Flight Dyaamics:
The presence and amount of turbulence ase reflected in the handling and performance qualities of the simulated
aircraft and are consistent with a single-engine, fixed gear, basic training aiscraft wich 2 fixed-pitch propeller.

Instructions] Mansgemenn
Instructor can control the amount of rurbuience encountered during the performance of the wsk borh hefore
the session begins and during the session.
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Authorization: Instrument Rating
Task Sat 3.0 Abnormal and Emergency Procedures
Task: 3.9 Engine failuze

3.9.1 Recognize engine failure

2.9.2 Configure aircraft for maximum glide
3.9.2.1 Ses faps up
3.9.2.2 Place wings level
3.9.2.3 Place nose down to appropriate attitude

3.9.3 Petform engine failure checklise
3.9.3.1 Set mixture ricn
3.9.3.2 Turn on carburetor heat
3.9.3.3 Check magaeto switch sec on “BOTH®
3.9.3.4 Check fuel quantity

3.94 Restart engine

Inpat Requirements:
- pitch, bank, and yaw attitude
- rate of change of pitch, bank, and yaw
- alttude, heading, and airspeed
* powesserting
- engine status {working/not working)
- carburetor heat setting
- magneto switch setting
- fuel quantity
- fuel mixture sexting

Cutput Requirements:
- ratz of change of picch, bank, and yaw
. engine power oupet
- carbureror beat setting
- magneto switch setting

Training Considerations
The user should be able 1o begin the task with the aircraft positioned in the air, 2t 2 rezsonable alritude for
maneuvering, in straighe-and-level flight, at 2 specified cruising speed. The system should provide feedback
regarding the maintenance of hezding within 10°, airspeed within 10 kes., bank within 5° and alvicude within
100 f.. The instructor shoaid have the ability o cause che system to simuleze 3n engine failure during ehe course
of 2 task.



Guelificnsion Guidelines for PLC ATD:

Device Qualificetion Guidelines
Bassline qualification guidelines (see p. 4)

Tomcrois:
Physical ar virrual controls for catburetor hear. magnero switch and fuel mixture.

Displays:
Display showing status of carburetor heat, magneto switch. fuel mixture, and fue! quantizy.

Flight Dynamics:
The haadling and performance qualitics of the simulated atrcraft during simulated engine failure are consistent
with 1 single-engine, fixed gear, basic training aircraft with a fixed-pitch propelier.

Instructicnal Management:

Insteuctor can control the presence of an engine failure during 2 waining session.

Authorization: Insttument Rating
Task Set: 3.0 Abnormal and Emergency Procedures
Task: 3.10 Lost procedures

Learning Objectives
The primary partofthis task wouid involve communication with Air Traffic Control (Task S2¢ 6.0} In addition,
interpretation of navigational charts would come into play. However, the use of such charts would have to be
accomplished while maintaining positive concrol of the aircraftand so an importantaspectof this task is learning
kow to perform multiple activites simultancously without compromising safery.

ipput Requrirements:
- pitch, hank, and yaw antitude
- rate of change of pitch, bank, and yaw
- altirude, heading, and airspecd
- power setting
- fuel quantity
- navigetional chart information

Ountpat Reguiremenss:
. gate of change of pitch, bank. and yaw
- engine POWer cutput

Treining Coasiderations
The user should be able to begin the task with the aircraft positioned in the air, 22 2 reasonable altirude for
maneuvering, in straight-and-level fligh, at 2 specified cruising speed. The system shouid provide feedback
regarding the maintcnance of heading within 10°, airspeed within 19 kus., bank within $° and aicitude within
100 fr.. Navigacional charts should be available for the navigational daebase area availablc on the PCATD. The
simulation of ATC communication czn be done by the instructor using 2 separaie dispiay showing the trainses
position within the navigational arsa.
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Devier Qualification Guidelines
Baseline qualification guidelines {see p. 4}

Conrrols:
Physical control for radio microphone

Iastructional Masagemeat:
Instructor has a separate display showing the locatien of the trainee within the navigational area available on
the BCATD

Tabile 5. Ingtrument Flying Task Analysis: Redio Ravigetion Procedures

Acthocization: Instrument Razing
Task Ser: 4.0 Radio Navigation Proceduses
Tasie 4.1 VOR Navigation

4.1.1 Tune VOR receiver
4.1.1.1 Select frequency of VOR station
4.1.1.2 Identify correct station received
4.1.1.5 Adjust volume of VOR receiver to comibortable lovel
4.1.1.4 Note change in VOR display from “OFF" t0 “TO" or "FROM"
4.1.1.5 Rotate omni-bearing selector (OBS) untii course deviasion indicator (CD7) centers (with "TQ*
rotate OBS roward defiection of CDI, with “FROM” rotate OBS avway from deflection of CDI1)

4.1.2 Orsento VOR
4.1.2.1 Note whether VOR flag is “TO” or “FROM”
4.1.2.2 Note course at which CDJ is cenrered
4.1.2.3 Determine position of aircraft relazive to VOR station

4.1.3 Intercept VOR radial
4.1.3.1 Turn 10 a heading parailel to desired course, in same direction as courss 1o be Sown
4.1.3.2 Determine difference berween radia! to be intercepted and curcent racial
4.1.3.3 Determine incerception 2agle to desired radial {double difference berween curre s radial and
desired radial, not less thar 20° or greater than 50°
4.1.3.4 Rogate OBS to desired radial
4.1.3.5 Tum to interceprion heading
4.1.3.6 Hold heading untl CDI centers, ieading turn to prevent overshooting the course
4.1.3.7 Tuea 1o desired heading
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4.1.4 Track VOR radial
£.1.4.1 Mazintain desired heading using C21 acedle
£.1.4.2 Observe CDI for deflection fefr oz right
4.1.4.3 Turn 20° towzrd needle and hold heading until needie centers 1o correct for crosswind
4.1.4.4 Reduce crosswind correczion to 10° and note whether drift-correction angle keeps CDl centered
4.1.4.5 Make fucther corrections for crosswind as necessary usinng smatler correction changes unci the
CD1 remains centeted

4.1.5 Recognize VOR station passage by noting change from "TO" to "FROM™ flag

4.1.6 Track VOR radial outbound in same manner as inbound tracking is accomplished

Input Requirements:
- puch, bank, 2nd yaw artitude
- rate of change of piten hank, and vaw
. altitude, heading, and airspeed
- power setuing

- VOR station frequency snd bearing

Cutput Requirements:
- rate of change of pitch, bank, and vaw
- engine power quiput
- VOR suztion frequency
- course deviztion indicator senting

Training Coasiderations
The user should be able ro begin the task with the aircrafr positioned in the air, ar 1 reasonzble altitude for
maneuvering, it straight-and-level flighe, ar a speaified cruising speed. The system should provide feedback
regarding the maintenance of heading within 5°, airspeed within 10 kus., bank within 5°. altitude within 100
fr., and CDI within a three-quarter-scale deflection. The task shouid begin with the aircraft positioned st varying
locations relative to the VOR station to provide practice at determining aircrzft posizion and intercepting 2nd
tracking 2 VOR radial. Amount of crosswind should be varied from nore to at lsast 10 ks

Device Quatifiestion Guidelines
Baseline qualification guidelines {see p. 4)

Flight Dyramics:
The presence and amount of wind are reflected in the handling and periormance qualities of the simuizred

-

atrcraft and are consistent with 2 single-engine, fixed gear, basic training aircraft with 2 fixcd-pitch propelier

lastructiozal Managamese:

Feedback is presented by the system regarding maintzining the CDI within 2 specified range of deflection.
Instructer can conwrol the 2mount of wind eacounisred duting the performance of the task both before the
session begins and during the sssiea.




Qualiffcarion Guideline: jor PCATDy

Autborization: Inserument Rating
Task Set 4.0 Radio Navigation Procedares
Tesk: 4.2 NDB MNavigation

4.2.3

4.2.4

425

Learning Objectives
Tune ADF receiver
4.2.1.1 Select frequency of NDB station
€.2.1.2 Idenuify correct station received
4.2.1.3 Adjust volume of ADF receiver to comfortable level

Crient to NDB

4.2.2.1 Note relative bearing to station indicated on ADF

4.2.2.2 Note current heading on heading indicaros

4.2.2.3 Determine bearing to station {Current heading plus relative bearing}

Track NDB radial

4.2.3.1 Turn to heading that wili zero ADF needie

4.2.3.2 Note deflection of ADF needle o Jeft or right

4.2.3.5 Turn in direction of needie deflection when change in azimuth of 2° to 5° has occurred {magnitude
of turn depends on observed rate of bearing change, true zirspeed, and desired zime to return w course)
4.2.3.4 Mainuin interception angle until needle deflection from zero slmost equals angle of interception
{amount of lead depends on distance frem station, rate of closure. aumber of degrees 2o be turnad, and
rave of tura}

4.2.3.5 Turn 10 establish heading opposite direction of original needle deflection an amountequal w0
drife correcrion angle

4.2.3.6 Modify beading o compensate for further deflection of ADF needle

Recognize NDB station passage by noting steady rotation of ADF ncedle toward wing-tip position or
erratic leftizight oscillations

Track NDB radial outbound in same manner 25 inbound tracking is accomplished excest interceprion
angie causes needie deflection away from 180" position

inpat Requirzments:
. pitch, bank, and yaw attirude
- zaze of change of pitch, bank, and yaw
+ altizede, heading, and aitspeed
- power sewing

Ce2ps: Requirements:
- rate of change of picch, bank, and yaw
- engine power culpus
- NDB station frequancy




Qrafificartor Guidelines for PC ATD:s

Training Considecations

The user should be able zo begia the task with the airczaft positioned in the air, ar a rezsonable altitude for
maneuvering, in straight-and-level flight. at @ specified cruising speed. The system should provide feedback
regarding the maintenance of heading within 5°, zirspeed within 10 kes., bank within $°, altitude withia 100
ft., and bearing to station within 10°. The task should begin with the aircraft positioned ar varying locations
rejative to the NDB station 1o provide practice at determining aircezft position and intercepting and tracking
an NDB radial. Arsount of crosswind should be varied from none to atleast 10 ks,

Device Qualification Guidelines
Baseline qualification guidelines (sec p. 4)

Flight Dynamics:
The presence and amount of wind are reflected in the haudling and petformance qualities of che simulated
aircraft and are consistent with a single-cngine, fixed gear, basic wainiag aircraft with a fixed-pirch propeller

iestructional Management:

Feedback is pocsenced by the system regarding maincaining the ADF within 2 specified range of deviation.
instructor can control the 2mount of wind encountered during the performaznce of the task both before the
session begins and during che session.

Authorization: Instrument Rating
Task Sex: 4.0 Radio Navigation Proceduszes
Task: 4.2 Localizer and ILS Navigziicn

Learning Objectives
The mechanics of ILS navigation are essentially identical to those of VOR navigation {see task 4.1} with the
exception tha the ILS display is more seasitive (1 dot equals 2.5° instead of 10°) and includes a glide slope
indicauen.

Input Reguiremenes:
- pitch, bank, and yaw arditude
- rave of change of pitch, bank, and yvaw
- altitude, heading, and airspeed
. power sering
- VOR station frequency and bearing

Outpat Requirerments:
- rae of change of pitch, bank, and yaw
- engine power outpul
- VOR station frequency
- ceurse deviation indicator setting



Qualifieation Guidolines for PC AT

Traising Conziderstions
The user should be able to begin the task with the aircraft positioned ia the air, at a reasonable altitude for
maneuvering, in straight-and-eve; flighe, at a specified cruising speed. The system should provide feedback
regarding the maintenance of heading within 5°, airspeed within 10 kes., bank within 5°, sltitude within 100
fr., and CD within a three-quarter-scale deflection. The task should begin with the aircraft positioned at varying
locations relative to the VOR station to provide practice at determining aircraft position and inzercepting and
tracking 2 VOR radial. Amount of crosswind should be varied from none to ar least 10 kes.

Device Qualification Gaidelines
Baseline qualificadon guidelines (see p. 4)

Flight Dysamics
The presence and amount of wind are reflecred in the hzadling and performance qualities of the simulated
aircraft and are consistent with a single-engine, fixed gear, basic training aircraft with a fixed-pitch propelier.

Izstructions! Mansgement:

Feedback is presented by the system regarding maintaining the CD1 within a specified range of defiection.
Enstructor can control the amount of wind eacountered during the performance of the task boch before the
session begins and during the session.

Acthorization: Instrument Rating
Task Ser: 4.0 Radio Navigation Procedures
Task: 4 4 DME Arc

Leamiag Objectives
4.4.1 Track inbound on current heading

4.4.2 Tun 90° left or right (depending on position from station} when .5 nm from arc
4.4.2.1 Monitor DME readout closely to gauge when to roll out of turn
4.4.2.2 Maintuin continuous mental picture of position relative w station
4.4.2.3 Note ADF needle ar wingtip position after completion of wurn

£.4.3 Fly segment of arc
4.4.3.1 Mainzain constant heading and akitude uncil ADF needle is 5° wo 10° behind wingrip
4.4.3.2 Turn toward station until ADF needle is 5° to 19° zhead of wingtip
4.4.3.3 Corvect for crosswind by adjusting amouant that ADF needle is positioned ahead and behind wingrip

input Requirementn
- picch, bank, sod yaw arcitude
- rate of change of pitck, bank, and yaw
- altitude, heading, end aitsperd
- power sting
- NDB seation frequency and beaving
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Cutput Requirements:
- rtate of change of pitch, bank, and yaw
- engine power output
- NDB station frequeacy

Treining Coasiderations
The user should be able to begin the task with the aircrsft positioned in the air, at a reasonable aititrude for
maneyvering, in straight-and-level flight, at a specificd cruising speed, approximately 2nm from arc, inbound
on 2 90° bearing to the arc. The system should provide feedback regarding the maintenance of heading within
5°. airspeed within 10 kis., bank within 5°, altitude wichin 100 ft., bearing to station within 10°, and distance
from station within 1am. The task should begin with the aircraft positioned at varving locations relative to the
NDB station to provide practice ac determiniag aircraft position and intercepring and tracking a DME arc.
Amount of crosswind should be varied from none 1o ar least 16 ks

Device Qualificatioa Guidelines
Baseline qualification guidelines (see p. 4)

Coatrols:
Physical or virrual control for DME receiver

Displays:
DME display

Flight Dyaamics:
The presence and amount of wind are reflected in the handling and performance qualities of the simulated
aireraft and are consistent with a single-engine, fixed gear, basic training aircraft with a fixed-pitch propeller.

Instractionsl Management:

Feedback is presented by the syster regarding maintzining the ADF within a specified range of deviation.
Feedback is presented by the system regarding maintaining the distance from the arc within a specitied range
of deviation.

Instructor can control the amount of wind encountered during the performance of the task both before the
session begins and during the session.

Autharizatioa: Instrument Rating
Task Set: 4.0 Radio Navigation Procedures
Task: 4.5 VOR Holding Pattesn

Learaning Gbjectives
4.5.1 Tune VOR receiver to station used 1o derermine holding fix
4.5.1.1 Select frequency of YOR station
4.5.1.2 Identify correct station received
4.5.1.3 Adjust volurne of VOR receiver to comforizblc level
4.5.1.4 Note change in VOR display from “OFF” 1o "TG" or "FROM”
4.5.1.5 Rorzre omni-bearing selecror {OBS) 1o appropriate bearing for holding fix
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4.5.6

4.5.7

4£.5.8

4.5.9

Qualificasion Guidglines for PC ATD:

Determine position relative to holding fix

Determine entry pattern o holding patcern (standard bolding pattern)

4.5.3.1 Select a parallel encry pattern if position relative to holding fix is within an arc defined by
extendling 2 line inbound along the holding course and a line 110° from the holding course fine in 2
clockwise direction, originating from the holding fix

4.5.3.2 Select a reardrop entry pattern if position refative to holding fix is within an arc defined by the
holding course line and 2 line 70° from the holding course line in a counterclockwise direction,
otiginating from the holding fix

4.5.3.3 Selecra direct entry pattern if position selative to holding fix is within any other part of the circle
not defined in paragraphs 4.5.3.1 and 4.5.3.2 above

Reduce airspeed from cruising speed e holding speed
Nate passage of holding fix

Petform appropriate pattern entry

4.5.6.1 Fly a parallel entry pattern by rrning to a heading opposite bus parallel holding course, then
petforming a level left turn to retuin wo hoiding fix or intercept holding course

4.5.6.2 Fly a teardrop entry pattern by turning to an outbound track of 30° or less to holding cousse,
chen performing a level right tutn o intercept holding course

4.5.6.3 Fly 2 direct entry pattern by turning to the inbound heading and then immediately executing
a right hand procedure turn o begin holding pattera

Fly holding pattern

4.5.7 1 Fly inbound on holding course until passage of holding fix
4.5.7.2 Execute 180° right tum

4.5.7.3 Fly outbound for I minute

4.5.7.4 Execute 180° right turn

4.5.7.5 Fly inbound on holding course until passage of holiding fix

Adjust pattern for wind
Time patvern exit

Inpat Requirewments:
- rage of change of pirch, bank, and yaw
- altitude, heading, and airspeed
- power setticg
- VOR station frequency and bearing
- hoiding instructions




Quelification Guidsline: for PCATDs

QOutput Requircments:
- tate of change of pitch, bank, and yuw
< engine power output
- VOR station frequency
- course Jdeviation indicator setting

Training Considerations

The user should be able to begin the task with the sireraft positioned in the air. at a reasonable sititude for
mancuavering, in straight-and-level flight, at a specified cruising spesd, atleast 3.5 minutes from the holding fix
in order to allow time to transition from cruise to the holding airspeed. The system should provide feedback
regarding the maintenance of heading withia 10°, zirspesd within 10 kes., bank within S°, altitude within 100
ft., and CDI within a three-quartet-scale deflection. This procedure should be practiced beginning from several
different ditections from the helding fix 1o give the trainee practice ut ortenting to the fix and deciding how to
enter the holding pattern. Amount of crosswind should be varied from none to st least 10 kes. Specific holding
instructions can be provided by the instcuctor.

Device Qualification Guidelines
Baseline qualification guidelines {see p. 4}

Flight Dynamics:
The presence and amount of wind are reflected in the handling and performance qualities of the simulated
aizrcraft and are consistent with a single-engine, fixed gear, basic training aircraft with a fixed-pitch propeller

Instructional Manegemeat:

Feedback is presented by the system regarding maintaining the CDI within a specified range of deflection.
instructor can conuol the amount of wind encouniered during the performance of the task both before the
session begins and during the session.

Aauathorization: Instrument Rating
Task Set: 4.0 Radio Navigation Procedures
Task: 4.6 NDB Holdirg Pacrern

Learning Objectives
A NDB holding partern is essentially the same as 2 VOR holding pattern with the exception thar determination
of the holding fix and position 1o the holding fix is accomplished using the ADF receiver and nor 2 VOR.

input Requirements:
- pitch, bank, and yaw atutude
- rate of change of piech, bank, and yaw
- altirude, heading, and airspeed
- pOWer setting
- NDB station frequency and bearing
- holding instrucsions



Qualification Guideline: for PCATD:

Output Requiremenrs:
- rate of change of pitch, bank, and yew
- engine power output
- NDB sation frequency

Trairing Considernations

The user should be able to begin the task with the aircrafe positioned in the air, at a reasonable altitude for
maneuvering, in strzight-and-level flighe, at a specified cruising speed, atleast 3.5 minutes from the holding fix
in order to allow time to transition from cruise to the holding airspeed. The system should provide feedback
regarding the maintenance of heading withia 10°, airspeed within 16 kts., bank within 5°, akitude within 100
fe., and bearing to station wichin 10°. This procedure shouid be practiced beginning from several different
directions from the bolding fix to give the trainee practice ar orienting o the fix and deciding how to enter the
hoiding pattern. Amount of crosswind should be varied from nonc to at least 10 kus. Specific holding
instryctions can be provided by the instrucror.

Device Qualification Guidelines
Baseiine qualification guidelines (see p. 4)

Flight Dynamics:
The presence and amount of wind are reflectad in the handling and performance qualities of the simulated
aircraft and are consistent with a single-engine, fixed geas, basic training aircraft with a fixed-picch propelier.

Instructiona! Massgemeat:

Feedback is presented by the system regarding maintaining the bearing ro the szation within s specified range
of deviztion.

Instrucror can control the amount of wind encountered during the performance of the task both before the
session begins and during the session.

Auckorization: Instrumeat Rating
Tazk Set: 4.0 Radio Navigation Procedures
Task: 4.7 Localizer Holding Pattern

Learning Objectives
A localizer holding pattern is essentially the same as 2 VOR procedure with the exception that determination of the
holding fix and pesition to the holding fix is accomplished asing either an ADF receiver or a VOR, depending on
the facilities available at che airport in question. Also, 2 LOM could be used to determine arrival at the holding fix.

input Requirements:
- pich, bank, and yaw artitude
- rate of charge of pitch, bank, and yaw
- altinade, heading, and airspeed
. power serting
- VOR station frequency and bearing or NDB sadon frequency and bearing
- holding instructions
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Ouaiput Requirements:
- rate of change of pitch. bank, and vaw
- CAZINC POWET outpur
. VOR station frequency or NDB station frequency
- course deviation indicator setting

Training Considerations

The uset should be zhle to begin the task with the airceaft positioned in the air, at 2 reasonable altitude for
maneuvering, it: straight-and-level flight, a1 2 specified cruising speed, at least 3.5 minutes from the holding fix
in order to silow time to tansition from cruise to the holding airspeed. Either an ADF, LOM, or 3 VOR will
be used o determine arrival at the holding fix. The system should provide fredback regarding the maineenance
of heading within 10°, airspeed within 10 ks, bank within 5°, altitude within 100 fr, and CD1 within a three-
quarter-scale deflection or ADF bearing within 10°. This procedure should be pracriced beginning from several
differenc directions from the holding fix to give the trainee practice at oricnting 1o the fix and deciding how o
enter the holding patrern. Amount of crosswind should be varied from none 1o at Jeast 10 kes. Specific holding
insttuctions can be provided by the instructor.

Device Qualification Guidelines
Baseline qualificarion guidelines (sec p. 4)

Flight Dynamics:
The pressnce and amount of wind are reflected in cthe handling and performance qualities of the simulated
aircraft and are concistent with 2 single-cngine, fixed gear, basic training aircraft with @ fixed-pitch propelles.

{nstructional Management:

Feedback is presented by the system regarding mainzaining the CDI within a specified range of deflection.
Feedback is presented by the system regarding maintaining ADF bearing within a specified range of deviation,
Instructor can control the amount of wind encountered during the performance of the task both before the
session begins and during the session.

Authogization: Instrument Rating
Task Set: 4.0 Radio Navigation Procedures
Task: 4.8 DME Holding Patrern

Learniag Objectives

A DME holding pattern is essentially the same as 2 VOR procedure with the exceprion that determination of
the holdiag fix and position to the holding fix is accomplished using DME are procedures (Task 4.4).
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Irput Requireseeas
- pitch, bank, and yaw azsitude
. rate of change of pirch, bank, and yzw
. sititude, heading, and zirspeed
- power setting
- VOR station frequency and bearing or NDB station frequency and bearing
- distance to reference station
- holding instructions

Qutput Reguircments:
- rate of change of pitch, bank, and yaw
- engine power output
- VOR swation frequency or NDB station frequency
- course deviation indicator setting

Training Considerations

The user should be able o begin tire task with the aircraft positioned in the ais, at 2 reasonable altitude for
mancuvering, ir straight-and-level flight, at a specified cruising speed. Either an ADF or 2 VOR will be used
1o determine arrival at the holding fix. The system should provide feedback regarding the maintenance of
heading within 10°, sirspeed within 10 kes., bank within 5°, altitude within 100 fi., CDI within a three-quarter-
scale deflection or ADF bearing within 10°, and distance to the arc within Inm. This procedure should be
practiced beginning from several positions along a DME arc. Amount of crosswind should be varied frem none
to at least 10 kts. Specific holding instructions car be provided by the instructor.

D » Q l.ﬁ - G .' !. a
Basejine qualification guidelines (see p. 4}

Controls:
Physical or virtual control for DME receiver

Displeys:
DME display

Flight Dypemicsn
The presence aad amosunt of wind are refiecred in the handling and performance qualities of the simulated
aircrafi and are consistent with 2 single-cngine, fixed gear, basic training aircraft with 2 fixed-pitch propeller.

[astructienal Megagement:
Feedback is presented by the system regarding maintaining the CDI within a specified range of deflection.
Feedback is presented by the system regarding maintaining ADF bearing within s specified range of deviation.
Feedback is presented by the system regarding maintsining the distance from the arc within 2 specified range
of deviation.
Instructor can control the amount of wind encountertd during the performance of the task both before the
session begins 20d duzing the session.
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Auchorization: Instrument Rarting
Task Set: 4.0 Radio Navigatior Procedures
Task: 4.9 Inversecrion Holding Pattern

Learning Objectives
An intersection holding pateern is <ssentialiy the same 2sa VOR procedure with the exception thatdetermination
of the holding fix requires the use of two YVORs (usually) or a VOR 2nd an ADF.

Inpat Requiremments:
- pitch, bank, and yaw anitude
- rate of change of pitch, bank, and vaw
- altitude, heading, and airspeed
- power serting
- VOR station frequency and bearing
- NDB suatien frequency and beaning
- holding instructions

Qucput Requirements:
- rate of change of pitch, bank, and vaw
- engine power output
- VOR saation frequency
- NDB stasion frequency
- course deviation indicaror senting

Training Considerations

The usershould be able to begin the rask with the ziccraft positioned in the air, at a reasonable dtirude for maneuvering,
in straight-and-level fligh, at a specified cruising speed., at keast 3.5 minutes from the holding fix in order to allow
time to transition from cruisc to the holding airspeed. The system should provide feedback regarding the maintenance
of heading within 10”, airspeed within 10 ks.. bank within 5°, alutude wichin 100 f., CDI within a three-quareer-
scale deflection, 2nd ADF bearing within 10°. This procedure should be practiced beginning from several different
directions from the holding fix to give the trainee practice at orienting to the fix and deciding how ro enter the holding
pattern. Amount of crosswind should be varied from nonc 10 at least 10 kes. Specific helding instructions cau be
provided by the instructor. This task can be accomplished using two VORs or one VOR and one ADF.

Device Qualification Guidelines
Baseline qualification guidelines {(see p. 4)

Flight Dyaamics:
The presence and amount of wind are reflected in the handling and performance qualities of the simuizted
airceaft and are consistent with 2 single-enginc, fixed gear, basic training sircrafe with 2 fixed-pitch propeller.

instructional Mansgement:

Feedback is presented by the systerm regarding mainwining the CDI within a specified range of deflection.
Feedback is presented by the system regarding mainszining the ADF bearing within a specified range of deviation.
Inseructor can control the amount of wind encountered during the performance of the task both before the session
begins and during the session.
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Tabie 8. instrument Fying Task Analysis: instrumemt Approaches

Authorization: Instrument Rating
Task Sex: 5.0 Instrument Approaches
Task: 5.1 VOR/VORTAC instrument appreach procedurs

5.1.1

5.1.3

Leursing Objectives
Inidal spproach segment

5.1.1.1 Take cut appropriate approach plate

5.1.1.2 Find primary and secondary VORs (if prasent) on approach plawe

5.1.1.3 Set primary VOR frequency on NAV1 and xdent

5.1.1.4 Ser secondary VOR frequency on NAV2 and ident

5.1.1.5 Sedect final approach hieading on OBS)

5.1.1.6 Select heading from secondary VOR on OBS2 for identificzrion of FAF

5.1.1.7 From approach plate, note miseed approach procedure and MDA

5.1.1.8 Maintain straight-and-level flight

5.1.1.2 Reset heading indicator to magnetic compass reading

5.1.1.10 Tusrn to beadings under direction of ATC. Typical ATC instruction is as follows “Turn kft
heading 210°, maincair 3800 uctil established on final approach course, cleared for VOR 171 approach
at Will Rogers.”

5.1.1.11 Readback ATC instructions

5.1.1.12 Monitor course direction indicator (CD) to primary VOR

$.1.1.13 As CD! centers, zumn to final approach heading and wrack radial inbound

Intermediate spproach segment

5.1.2.1 Continue to tzack radial inbound

5.1.2.2 Reduce speed 10% to 20% while descending 10 appropriate scgment alditude indicated on
approach plate at approximarely 560 FPM

5.1.2.3 Begin level off at appropriate point pricr to reaching desired altitude

3.1.2.4 Maintin straight-and-level flight until you reach final approach fix

Final approach segment

5.1.3.1 Communicare ro tower that FAF has been passed, for example, “Cestna 918, passing Kongg”.
5.1.3.2 Stast timer (in order to identify missed approach point, unless DME equipment is available or
FAF is pesitioned at the runway).

5.1.3.3 Begin descent ta appropriave segment altitude at 500-700fpm.

5.1.3.4 Select bearing on OBS2 for identification of next intersection ¢if applicable}

5.1.3.5 Select first stege flaps {depending on aircraft, not in 2 Cessnz 172)

5.1.3.6 Continuc to track radial inbound

5.1.3.7 Monitor sccondacy CDI to identify final intersecrion passage

5.1.3.3 Level off unril past final intersection

5.1.3.9 Begin descent te MDA at 500-700fpm

5.1.3.10 Level off at MDA

5.1.3.11 At missed approach poine make decision to perform a missed approach or to fand.
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input Requirements:
- pitch, benk, and vaw attitude
- rate of change of pitch, bank, and yaw
- altitude, beading, and airspeed
- pOWer setting
- YOR seation frequency and bearing
- NDB station frequency and bearing
- instrument approach prooscure plates
- time elapsed from specific points
- radio communizations from ATC

Output Requirements:
- race of change of pitch, bank, and yaw
- engine power ouIpat
- YOR suticn frequency
- NDB swsgion frequency
. course deviation indicaror setting
- timer ot clock seting
- radio communications to ATC

Training Coasiderations

The user should be able to begin the task with the aircraft positioned in the air, at 2 reasonable aldtude for
maneuvering, in straight-and-level flight, at2 specified cruising specd, at a position 5 minutes prier o begunning
the inteemediate 2pproach segment (o allow time to secure approach chart, set up navigational frequencies, reser
heading indicator to magnetic compass, and review approach procedure. The system should provide feedback
regarding the maintenance of heading wirhin 10°, sirspeed within 10 kes., bank within 5°, alutude within 100
fi., CD} within a full-scalc deflection prior to the final approach scgment and a thece-quarter-scale deflection
during final zpproach. and ADF bearing within 10°. During final 2pproach. the system should provide feedback
regarding maintaining sltirude wirhin 199 &, but not below the minimum descenc zkizude untii seaching the
missed approach point. Amount of crosswind should be varied from none o arleast 10 kis. ATC communications
can be provided by the instructor. Although the example used two VORs, this task can be accomplished using
one VOR and one ADF. Finally, it is required that at least some of the approaches practiced are local to the
training area, which requires that the PCATD have a local navigarional dara base.

Device Gualification Guidelines
Bascline qualification guidelines {sce p. 4)

Controls:

Physical communications radio microphone

Flighc Dynamics:
The presence and amouat of wind are reflecred in the handling and performance qualities of the simulated
aircraft and are consistent with 2 single-engine, fixed gear, basic training aircraft with 2 fixed-pitch propelier.

Instructional Mansgemesc:
Feedback is presented by the system regarding maintaining the CDI within a specified range of defiection.
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Feedback is presented by the system regarding maintaining the ADF bearing within 2 specified range of
deviazion.

Feedback is presented by the system regarding maintaining aititude withia 10D f., but not below the minimum
desceat aititede.

Instruceor can control the amount of wind encountered during the performance of the task both before the
session begins and during che session.

PCATD has a navigational area datz base thas is local to the training facility.

Authorizetion: Instrument Raring
Task Set: 5.9 Instrument Approaches
Task: 5.2 NDB instruinent 2pproach procedure

The NDB instrumenz approach procedure is essentially similar to a VOR approzch procedur: {Task 5.1) with
the exception that the ADF is used to identify the final approach fix {FAF) and all approach headings are
derermined using the ADF card.

input Requirements:
- picch, bank, and yow atticude
- rate of change of pirch, bank, and yaw
+ aititude, heading, and airspeed
+ power sceing
- NDB station frequency snd bearing
- instrurnen: apgrozch procodure plates
- ame clapsed from specific poinzs
- radic communications from ATC

Oatput Reguircments:
- rate of change of pitch, bank, and yaw
* engiac power outpus
- NDB savion freguency
- timer or ciock serting
- radic communications o ATC

Tralaing Congiderations

The user should be able 1o begin ke task with the aircraft positioned in the air, at 2 reasonable alticude for
MINCUVEIInG, in straight-and-level flight, ata specified cruising speed, at 2 position 3 minutes prior w beginning
the intermediate approach segment w allow sime 1o secure approach chare, sec up navigational frequencies, reser
beading indicator o magnetic compass, and review approach procedure. The system should provide feedback
regarding tiie maintenance of heading within 18°, aizspeed within 10 kis., bank within 5°, ltitude withia 100
ft.. and ADF bearing within 10°. During Snal approach, the system should provide feedback regarding
maintainiog alditude within 100 f.. but not below the minimum descent 2ititade until reaching the missed
approach point. Amount of crosswind should be varied from none zo at least 10 kis. ATC communications can
be provided by the instructor. Finally, it is required that at less: some of the approaches practiced are local to
the training area, which requires that the PCATD kave 2 local navigational dazz base.




Dualiffcation Guidelines for PC ATDs

Device Qualification Guidelines
Baseline qualification guidelines (see p. 4}

Controis:

Physical comnmunications radio microphone

Flight Dynamics:
The preseace and amount of wind 2:e reflecred in the handling and performance gualities of the simuiatcd
eircraft and are consistent with a single-cngine, fised gear, basic waining aircraft with a fixed: pitch propelics.

Instzuctional Management:
Feedback is presented by the sysrem regarding maintaining the ADF bearing within a specified rangs of deviation.
Feedhs Xk is presenzed by the syuem regarding maintaining alnwde within 100 &, but not below the ninimum
descant aititude.
Instructor can control the amount of wind encountered during the performance of the task both before the
session begins and dusing the session.

CATD has & navigational area data base that is local to the tzaining facilioy.

Autherization: Instrument Radng
Task Set: 5.0 Insuument Appreaches
Task: 5.3 ILS/MLS instrument approach procedure

Learning Gbjectives
The ILS/MLS instrument approzch proceduze is essentiaily similar to 2 VOR approach procedurs (Task 3.1 with
theexceprion thatan inscrument landing system (LS} is used toorizat to the runway. The ILS consisws of the following
componeurs: 1} Locahizer racio course to furnisk horizoneal guidance to airport runways 21 Glide slope radic courss
for verrical guidance along correct descent angle to proper “rouchdown” point o the reaway: 31 Two VHF marker
beacons {outer and middle) to provide radio fixes along approach path 1o sunway {sorme locatons use 2 third marker
beacon coindicate decision height poinron a Catcgory I 118} and $) Approach lights to provide 2 means for tmmsition
from inscrument o visual flight. In addition the foliow:ng elements may be included 1o increase svitem sefey and
utiliny: 1) Compass locators 1o provide transition from enroute NAVAIDS to the ILS system, assist in hotding
procedures, track localizer course, identify marker beacon sights, and provide a final appreach fix for ADF zpproaches;
2} Distance measu ningequipment; and 3) Supplementary lighting systems. Forzlocalizer pproach. hawever. theonly
required navigation cquipment is 2 focalizer receiver and a marker beacon receiver.
inpu? Requirement::

pitch, bank, and yaw zetitude

race of change of pitch, hank, and vaw

aioeade, heading, and airspeed

power sewming

VOR scazion frequency and beariag

- NDB station frequency and bearing

morument approach procedure plares

tme elapsad from specific poias

radic communicatiens from ATC

LOM signal

ghde slope deviation



Qealification Guddelines for PC ATDs

Oxtput Reguirements:
- ratz of change of picck, bank, and yaw
. engine power output
- VOR seation frequency
- NDB stztion fequency
- course deviation indicater setting
- timer or cock serring
- radic communications to ATC

Training Counsiderations

The user should be able to begin the wsk with the aizcraft positioned in the air, at 2 seasonable abitude for
maneuvering, in straight-and-level flight, ata specified cruising speed, ata position 3 minutes prior wo beginning
the intermediate approach segment to allow time 10 secure approach chary, set up navigational frequencies, reset
heading indicaror ro magnetic compass, and review approach procedure. The system should provide feedback
regarding the maintenance of heading within 10°, airspeed wichin 10 kes., bank within 5°, sltiude within 100
ft., 'ocalizer and glide slope indications within 2 three-quarter-scaie deflection during final 2pproach, and ADF
bearing within 10°. Amount of crosswind should be varied from none to at least 19 kes. ATC communications
can be provided by the instructor, It is required that at ieast some of the approaches practiced are local to the
training arca, which requires that the PCATD have 2 local navigational daca base.

Device Qualificatien Guidclines
Baseline gualification guidelines (see p. 4)
Cozerole:
Physical communications radic microphone
Dispiays:
LOM receiver

Flight Dyaamics:
The presence and amount of wind are reflected in the handling and perfotmnance qualities of the simulated
sircraft and are consistent with a single-engine, fixed gear, basic training aircraft with a fixed-pitch propelier.

Instructiopsl Masagement:

Feedback is presented by the system regarding maintaining the localizer and glide dope indicarors within 2
specified range of defiection.

Feedback is presented by the system regarding maintaining altitude above the decision heigh? before initiating
z missed approach procedure or transitioning to 2 normal landing approach.

Iastructor can control the amount of wind cncountered during the performance of the task borh before the
session begins and during the session.

PCATD has 2 navigacional area date base that is local to the waining facility.

N



Qualificerion Guidefines for PC AT

Auckorization: Instrument Ratng
Task Szt 5.8 Lnstrument Approaches
Task: 5.4 ILS back course approach procedure

Learaing Objectives
The LS back course approach procedure is essentially similat to the LS approach procedure (Task 3.3} with
the exception that the TD! indications ate reversed unfess an HSI is being used.

inpu: Reguirements:
- pitch, bank, and yaw auitude
- rate of change of pitch, bank, and vaw
- ahitude, beading, and airspeed
- pOwWEL Sering
- VOR suation frequency and bearing
- NDB station frequency and bearing
- instrurnent approach procedure plates
- time elapsed from specific points
. radio communicadons from ATC
. LOM signal
- glide slope deviation

Cutput Requiremnents:
- rate of change of piech, bank, and yaw
- engihe power output
- VOR station frequeacy
- NE2B statior frequency
- course deviation indicator setting
- timer or clock sering
- radio communicatons 1o ATC

Training Coeasiderations

The user should be able to begin the wask with the atreraft positioned in the air, ar 2 reasonable alritude for
mancuvering, in straight-and-ievel flight, ata specitied ceuising speed, ata position 3 minutes pricr to beginning
the intermediate approach segment to allow time to secure approach chart, sat up navigational frequencies, reser
heading indicator to magnetic compass, and review approach procedure. The sysiem should provide feedback
regarding the maintenance of ficading within {0°, zirspesd within 10 ks.. bank within 5°, altivude within 100
fr., localizer and ghide slope indications widhin a three-quartez-scale defleccion during Finat approach, 2nd ADF
bearing within 10°. Amount cf crasswind should be varied from nonc o at least 16 kes. ATC communications
can be provided by the instructor. it is required thac at least some of the z2pproaches pruciiced are focal to the
training area, which requires that the PCATD have 2 local navigational dara base.

Device Qualification Guidelines
Bascline quafification guidefines {see p. 4}

Controla:
Physica! communicadions radio microphone

(]



Qralificerion Guidsiimes for PC ATS:

Displays:
LOM ieceiver

Flighkt Dynamics:
The presence and amount of wind are reflected in the handling and performance qualities of the simulated
aircraft and are consistent with a single-engine, fixed gear, basic training aircraft with 2 fixed-piech propeller.

Isstructional Maasgement:

Feedback is presented by the system regarding maintaining the localizer and glide slope indicators within 2
specified range of deflecrion.

Feedback is presented by the system regarding maintaining altitude above the decision height before initiating
a missed approach procedure or transiticning to & normal landing approach.

Instructor can contiol the amount of wind encountered during the performance of the task both before the
session begins and during the session.

PCATD has 2 navigational area data base chat is local o the training facificy.

Autherization: Insczument Raring
Task Set: 5.0 Instrument Approaches
Task: 5.5 RNAYV instrument 2pproach procedure

i ine Obiecti
The RNAV instrument approach procedure is essentiaily similzr o a YVOR approach procedure (Task 5.1} but
requires the presence of an RNAV receiver. The receiver, whea properly tuned and adjusred, will elecrronically
displace 2 VOR ro any given location. After the displacement, the approach proceeds just like 2 normal VOR

approach.
iaput Reguirements:
- rate of change of pitch, bank, and yaw
© power seeting
- VOR saation frequency and bearing
- NDB station frequency and bearing
- instrument approach procedure plates
- tme clapsed from specific points
- radio communications frem ATC

Cutput Reqairements:
- rate of change of pitch, bark, and yaw
- EREINC POWET ouUtpUL
- VOR swtion frequency
- NDB sration frequency
- course devizrion indicator senting
. RNAV sextings
- timer or ciock setting
- radio communicadons te ATC
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Lualiffcnvieon Guideliner for P ATD:

Training Considerations

The user should be sble to begin the task with the aircrafr positioned in cke air, at 3 reasonable aldrude for
maneuvering, in straight-and-level flight, ata specified cruising speed. ara position 5 minutes prior to beginning
the intermediate 2pproach segment to allow time 1o secure approach chart, sct up navigational trequencies, reses
heading indicator to magnetic compass, and review approach procedure. The system should provide feedback
regarding the maintenance of heading within 10°, airspeed within 10 kts., bank within 5%, alritude witkin 100
fr.. CDI within a full-scal: deflection prior to the final approach scgment and 3 thrce-quarter-scale deflection
dusing finai approach, and ADF bearing within £0°. During final spproach, the system should provide feedback
regarding mainnining altitude within 100 fi., but not below the minimum descent altitude unzil reaching the
missed approach point. Amount of crosswind should be vatied from none to atteast 16 kts. ATC communications
can be provided by the instructor. It is required that at least some of the approaches practiced zre local to the
training area, which requires that the PCATD have 2 loca! navigational dara base.

Device Qualification Guidelines

Baseline qualification guidelines {see p. 4)

Ceontrols:

Physical communications radio microphone
Physical o1 virtual control for RNAVY

Displays:
RNAY display

Flight Dynamics:
The presence and amount of wind are reflected in the handling and performance qualities of the s.mulated
aircraft and are consistent with a single-engire, fixed gear, basic training aircraft with a fixed-pitch propeller.

Instructional Mapagement:

Feedback is presented by the system regarding maintaining the CDI within a specified range of deflection.
Feedback is presented by the sysiem regarding maintaining the ADF bearing within a specified range of
deviation.

Feedback is presented by the system regarding maintaining altitude within 100 fr_, bur not below the minimum
descent altitude.

Instructor can control the amount of wind encountered during the performance of the task both before the
session begins and during the session.

PCATD has 2 navigational arca daea base that is local to the training facility.




QPualificsrion Guidofizes for PCATD:

Authorization: Instrument Rating
Task Set: 5.0 Instrument Approaches
Task: 5.6 Missed approach procedure

A missed zpproach vill be initiated at the point where the aircraft has descended to zuthorized landing
miaimums at a specified distance from the runway if visual contact is not established, or if the landing has not
been accomplished, or when direcred by Air Traffic Control.

5.6.1 Decide 10 initiate missed appreach procedure

$5.6.2 Change aircraft configuration fer climbing
5.5.2.1 Sex throtde to full power
5.6.2.2 Sex flaps to full up position
5.6.2.3 Tum carburetoz heat off {if applicabie)

5.6.3 Climb to altitude given on approach chart
5.6.4 Tum to heading given on 2pproach chart

5.6.5 Coneact ATC and advisc missed approach

iaput Requirementss
- pitch, bank, and yew atttude
. rate of change of pitch, bank, and yaw
- altitude, heading, and airspeed
- power setting
- tadio communicatioas from ATC

Output Reguircncenis:
. rate of change of pirch, bank, and yaw
- engine power outpur
- radic communications to ATC

Training Coasiderations

The user should be able to begin the task wich the aircraft positioned in the air, 2t 2 reasonable altitude for
maneuvering, in scraight-and-level flighr, ar 2 specified cruising speed, at 2 position just prior to the missed
approach point. The system should provide feedback regarding the maintenance of heading within 10°, airspeed
within 10 krs., bank within 5°, alticude within 100 fr.. Amount of crosswind sheuld be varied from pone vo at
least 10 kes. ATC communications can be provided by the instructor. It is required that at least some of the
zpproaches practiced are local o the training area, which requires that the PCATD have a Jocal navigational data base.

Device Qualificetica Guidelines
Baseline qualification guidelines (see p. 4)
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Qeailifiestien Guidelines for PCATD:

Controls:
Physical communications wadio microphone

Flight Dynarics:
The presence and amount of wind are teflected in the handling and performance qualities of the simulazed
atrceaft and are consistent with a single-engine, fixed gear, basic training aircraft with a fixed-pitch propeiter.

Instructional Managemeat:

Instructor can control the amount of wind encountered duting the performance of the task both before the
session begins and during the session.

PCATD has a navigauonal area data base that is local to the training facilizy.
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Qualifcapior Guidelinc: for PC ATD:s

Table 7. instrument Flying Task Analysis: Communications Procedures

Autherizatien: Instrument Rating
Task Ser: 6.0 Communications Procedures
Task: 6.1 Air Traffic Control Clearance

Learning Objectives
6.1.1 Tune commurication radio

6.1.2 Concentrate on instructions

6.1.3 Copy instructions fast enough te keep up with clearance delivery
6.1.4 Read back clearance

6.1.5 Respond to instructions

6.1.6 Be familiar with area

Input Requirernents:
- pirch, bank, tnd yaw attitude
. rate of change of pitch, bank, and yaw
- aitinsde, heading, and airspecd
© power setting
- radio communications from ATC

Cutput Keguiremeats:
- rate of change of pitch, bank, and yaw

- engine power cutput
- radio communications o ATC

Training Considerations

Communication with ATC can be performed while eagaged in almast any fight activiry, but initial pracdice
should probably be accomplished while stationary on the grouad, using the PCATD as a training aid for pant-
task trsining. Later practice would incorporate che flight simulation capabilidies of the PCATD for full-task
training {i.c., while holding 2 particular heading, altitude, and speed). The system should provide feedback
regarding the maintenance of heading within 10°, sirspeed within 10 kes., bank within 5°, altitude within 160

fr.. ATC communications can be provided by the instrucror.

Device Qualification Guidelines
Baseline qualification guidelines (see p. 4)

Controls:
Physical communications radio microphone
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Qualification Guidelines for PC ATDs

Authorization: Insceumenz Rating
Task Set: 6.0 Communications Procedures
Task: 6.2 Departure Clearances

Lesrning Objectives
Objectives are the same as any involving radio communications {Task 6.1} but specific communications are
relevant to departare procedures.
Izput Reguirements:
- pitch, bank. and yaw artirude
- rate of change of pitch, bank, 2nd vaw
- alttude, heading, and airspeed
- power sswing
. tadio communications from ATC

Qutpat Requirements:
- rate of change of pitch, bank, and yaw
- engine power output
- radio communications to ATC

Truining Counsiderations
Communication with ATC can be performed while engaged in aimost any flight activiry, but initial practice
shonid probably be accomplished while stationary on the ground, using the PCATD as a training aid for part-
task training. Later practice would incorporate the flight simularion capabilities of the PCATD for tull-rask
training (i.e., while performing a departure procedure). The system should provide feedback regarding the
maintenznce of heading within 10°, airspeed within 10 kes., bank within 5°, abritude within 100 fi.. ATC
comnunications can be provided by the instrueror.

Device Qualification Gaidelines
Baseline qualification guidelines (see p. 4)

Convrols:
Physical communications radio mictophone

Authorization: Instsument Rating
Task Sec 6.0 Commurnications Procedures
Taskc 6.3 Enroute Clearances

Learning Objectives
Objectives are the same as any inveolving radio communications (Task 6.1} bur specific communications are
selevant to enroute procedures



Qualification Guidelives for PC ATD:

Input Requirements:
- pisch, banl, and yew ardrude
- rate of change of pirch, bank, and vaw
. gltitude, heading. and cirspeed
- power sstung
. radio commaunications from ATC

Curput Requirements:
- ratwe of change of pitch, bank, and yaw
+ engine power output
- radio communications to ATC

Triising Considerations
Communrication with ATC can be performed while engaged in almost any flight acrivity, bur initial praciice
should probably be accomplished while stationary on the ground, using the PCATD as a training aid for par:-
task training, Laver practice would incorporate the flight simulation capabilities of the PCATD for full-rask
waining {i.e., while performing an enroute procedure). The system should provide feedback regarding the
maintenance of heading within 10°, sirspeed within 10 kes.. bank withia 5°, altitude within 100 fr.. ATC
communications can be provided by the instructor,

Device Qaalification Gidelines
Bascline qualification guidelines {see p. 4)

Ceontrois

Physical communications radio microphone

Authorization: Instrumens Rating
Task Set: 6.0 Comrnunicarions Procedures
Task: 6.4 Arriva! Clearances

Learaing Qbjectives
Objectives are the same as any involving radio communications {Task 6.1} but specific communications are
selevans to 2rrival procedures

Iaput Requirements:
- pitch, bank. and yaw artirude
- rate of change of pitch, bank, and yaw
- altitude, heading, and sirspeed
+ POWEE serting
- radio communicatons from ATC

Catpat Reguirements:
- rate of change of pitch, bank, and vaw
© CREINE POWEr Sutpul
- radic communications o ATC

o




QRualificarion Guidelines far PCATDs

Training Considerations
Communication with ATC can be performed whiie engaged in almost any flight activicy, but initial practice
should probably be accomplished while stationary on the ground, using the PCATD s a training aid for part-
task training. Later practice would incorporate the flighe simulation capabilities of the PCATD for full-task
training (i.e., while performing an arrival procedure}. The system should provide feedback regarding che
maintenance of heading within 10°, sirspeed within 10 kes.. bank within 5°, altitude within 100 f.. ATC
communications can be provided by the instrucror.

Device Qualification Gridelines
Baseline qualification guidelines (see p. 4)

Controls:

Physical communications radio microphone
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Qualificatien Guidslines for PCATD:

Tebie 8. matrument Flying Tesk Anslyzie: Cross~country Procedures

Awthorization: Instrument Raung
TYask Ser: 7.0 Cross-country Procedures
Tesk: 7.1 Departure Procedurs

7.1.3

Perform standazd instrument departure {SID)

7.1.1.1 Check and rune navigation receivers

7.1.1.2 Prepare to conduct navigation in the event of lass of communications with ATC
7.1.1.3 Read and interpret appropriate SID chare

7.1.1.4 Coptact departure control immediately following takeoff

7.1.1.5 Listen to instructions and fly basic instrument maneuvers

7.1.1.6 Monitor instruments to ensure conrinuous otrientation to specified route

Perform radar-vectored departure

7.1.2.1 Check and tune navigation receivers

7.1.2.2 Prepare to conduct navigation in the event of loss of communications with ATC
7.1.2.3 Coatact depature control immediately following takeoff

7.1.2.4 Listen to instructions and fiy basic instrument maneuvers

7.1.2.5 Monitor instruments to ensure continuous orientation to specified route

Perform non-standard instcument departure

7.1.3.1 Check and tune navigation receivers

7.1.3.2 Proceed on course vis mast direct route

7.1.3.3 Monitor instruments 0 ensure conzinuous onentarion to selected route

Iagut Reguiremente:

- pirch, bank, and yaw attitude

- rate of change of pitch, bank, and yvaw

- altitude, beading, and airspeed

- power string

. radio commaunications from ATC

- stangsrd instrument deparcure chares
Cutpat Reguirements:

- rate of change of pitch, bank, and yaw

- engine powet output
. radic communications to ATC

Training Considerations

The user should be able to begin the cask with the aircraft positioned in the air, at 2 rezsonable altitude for
mangzuvering in straight-and-level fiight, and ata geograpbic point within the departure area acceprable for such
maneuvers. The system should provide feedback regarding the maintenance of heading within 10°, sirspzed
within 10 kes., bank withia 5°, aititude within 100 &&.. ATC communications can be provided by the instructor.
SID chares consistenc with the area flown should be available.
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Quetificarion Guidelines for PCATD:

Device Qualification Guidelines
Baseline qualification guidelines (see p. 4)

Conrrols:
Physical communications radio microphone

Asuthorization: Instrumenr Rating
Task Ser: 7.0 Cross-countcy Procedures
Task: 7.2 Enroute Procedures

Learning Objectives
221 Maintain heading and aktitude as filed ar as direcred by ATC

(2]

2 Read and interpret navigation charts and conform to specified eestrictions

)
t
W

reporting points

7.2.4 Monitor flight instruments to ensure adherence to intended flight route

Monitot appropriate frequency and, unless aperating under radac control, furnish posiuna reportso

7.2.5 Report any of the following malfunciions 10 ATC: 1) Loss of VOR, TACAN, or ADF recciver
capability; 2) Complete of partial loss of ILS receiver capability; 3} lmpairment of airfground

communications capability

226 Reportanyof the following conditions to ATC, without sequest by the controlien: 1) Time and altitede’

fiight level reaching a holding fix or point to which cleared {except when in “Radar Contact’}

vacating any previousty assigned alsitude/flight level for 2 newly assigned altitedesflight level: 31 When
jeaving any assigned holding fix or point {exept when in “Radar Contact’hs 4 When leaving final
approach fix inbound on fina} approach {exept when in "Radar Contact™ ) $) When approach has been
missed: 6) A corrected cstimate at any time it becomes apparent rhat an estimaie as previously submitred
is in ereor in excess of three minutes {exept when in “Radar Coatact™): or 7} When an altitude change

will bz made if aperating on i clearance specifving “VFR cenditions-on-top’

Input Reguirements:
. pirch, bank, and yaw attitude
. rate of change of pitch, bank, and vaw
. altitude, hieading, and airspeed
. power setting
. radic communications fom ATC

Cuspui Requirements:
. rave of change of pitch. bank, and yaw
. enging pOWeT outpul
racio cormmunications 1o ATC



Quaiificntion Guideline: for PLATS:

Treining Considesations
The user shouid be able to begin the task with the aircraft positioned ia the air. at a reasonable dtirude for
maneuveting, in straight-and-level Bighe, ot & point within the enroure srea. The system should provide feedback
regarding the meintenance of heading within 10°, airspesd within 10 ks., bank within 3°, altitude within 106
fr.. ATC communicacions can be provided by the instrucror. Navigstional chares consistene with the area flown
should be available.

Baseline qualification guidelines {sze p. 4}

Contrals
Physical communications radio micropheone

Authogization: Instrument Rating
Task Szz 7.0 Cross-country Precedures
Tasle 7.3 Arrival Procedures

1 tag Obiecs:
7.3.1 Fiy a seandard terminal arrival rouce (STAR) if available

7.3.1.1 Read and interpret appropriate STAR information

7.3.1.2 Listen to instructions and fiy basic iastrument maneuvers

7.3.1.3 Monitor instruments  ensure continuous orientaion to specified route

7.3.2 Listen and follow ATC arrival instructions

7.3.3 Fly spproprizie approach procedure

- gaee of change of pitch, bank, and yaw

- sltirade, beading, and airspeed

» power scrting

- sadic communications from ATC

. standiand termined arrival route informetion

- eRgine DOWeT QUIDLZ
- radio communicanons 1o ATC




Gueliffcasion Gridelines for PCATE:

Fraining Considerations
The user sheuid be able to begin the task with the aircraft positioned in the air, at 2 reasonable alrude for
mezneuvering, in straight-and-level flight, at 2 poin: within the arrival area. The system should provide feedback
regarding the maintenance of heading within 10°, alrspeed within 10 kes,, bank within 57, altitude within 100
fr.. ATC communications can be provided by the instructor. STAR charts consistent with the arez flown should
be available.

Device Qualification Guidelines

Baschne qualification guidelines {see p. 4}

Coprols:

Physical communications tadio microphone

Additional Qualificatize Guidelines
1n addicion to the bascline qualification guidelines listed ar the fronu of this document, the following guidelines
were added.

Coatrois:

19. Physical or virrual control for altimeter seeting and carburstor heat

20. Physical or virtuzl controls for setting 2 transponder code

21. Phvsical or virmuz! conursls for carburetor heat, magnceto switch aad fuel mixoure
22. Phvsical control for radic microphone

23. Physical or vircual contro! for DME receiver

24. Physical ar virtual contro! for RNAV

Displays:
25. PCATD can display 2l! of the various forms of weather-related informadion, as well as 2 navigationad shart and
information related to the airpores displayed on that chare.
28. PCATD can display z flight log and a Righc plan.
27. PCATD should have the following displays
. eLging instrEments
- sucHon gauge.
28. Transponder display
25. Display showing sratus of carbureror heat, magaeto switch, fuel mixture, and fuel quastity
38. Displays indicaung a systemn failute including:
. altesnator ighe
- low suction warning light
3:. DME display
32 LOM recesver
33. RNAV display

Fitght Dyopamics:
34, The presencr aad amountof turbulencr are refeqied in the handling and performance qualities of the simulared

A I
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aircraft and 2oe consistenc with 2 single-engine, fixed geer, basic training 2ircraft with & fixed-pitch propeifer.



33.

3¢

Quctifcarion Guidofines for PCATDs

The handling 2né performance qualities of the simulated aircrafh during simulsted engine failure are congistens
with 2 single-cngine, fixed gear, basic training aircra&t with 2 fived-pitch propelier.

The presence and amount of wind are reflected in the handling and performance qualities of the simulatsd
aircraft and 2re consisten: with a single-engine, fixed gear, besic umining aircraft with o fixed-pitch propelfer.

Igstructional Mapagement:

37.

38.

39.

41.
42,

43.
44,

45.

PCATD can trein knowledge of weathar through multiple choice questions, fill-in-the blanks, ex. and provide
feecback on areas of weather-refeted knowledge that are lacking. PCATD can train abibicy to 2nalyze a specific
rouce of flight and destination in relation to weather information through the use of multipie choice questions,
All-in-the-bianks, et

PCATD provides feedback regarding the selection of route ssgments and chisckpoints, the compuration of
headings, distarces, airspeed, wind data, groundspeed, time enroute, esumated time berween check points, fuel
required, weight and balance, 2nd the correct procedure for completing and filing s fighe plan.

PCATD trains knowledge of anti-icing/deicing systems and their operzting characreristics through multiple
choice questions, fill-in-the bianks, etc. 2ad provides feedback on 2ress of knowledge that are lacking for all of
the following systems: 1) aicframe; 2) propelior/intakes; 3) fuel system; and 4} pirot-staric.

. PCATD wmains knowledge of flight inserument systems and their operating characreristics and navigation

systems and their operating methods through multiple choice questions, fiil-in-the blanks, erc. and provides
feedback on areas of knowledge that are jacking.

Indepandent of the simulation, user is able zo0 manipulate aircraft attivude.

User reccives feedback regarding whether pitch, bank, and power corrections are made in an appropriaze
sequence 10 return aircraft 1o straight-and-level flignz.

Artirude and heading indicurors can be rendered nonfunctionad or blanked out.

Instruccor can disable or blank out any ane or more of die instruments prior o the beginning of 1 gaining
session, and fail any one of mote of the instruments during a training session.

Enstructor caa dissble any one of the zircraft systems duzing the training session.

46. Instructos czn conwrol the armount of turbulensce encountered during the performance of the sk both before the

&7.

48.
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55.

56.

session begins and during the sessian.

Instrucior can contral the presence of 2n engine fallure during a rraining session.

Instructer has a separate display showing the location of the rainee within the navigational azes available on the
PCATD.

. Feedback is presented by the system regarding meinmining the CDE withic. 2 specified range of deflection.
. Feedback is presented by the system regarding maincaining the ADF within a spacified range of deviation.
. Feedback is presenzed by the system regarding maintaining the distance from the arc within 3 rpecified range of

deviation.
Feedback is presented by the system regarding mainwining alticude within 130 &., but not below the minimum
descent afthud

. Feadback is presented by the system regarding mainsaining the localizer and glide slope indicarors within 2

specified range of deflection.

. Feedback is presented by the system regarding maintaining altitude aborx the decision beighe before initiating

2 missed approach procedure of transiticning to 2 normal landing approech.

Inseructor can control the amount of wind encouncered during the performance of the tack both before dhe
scesion begins and during the session.

PCATD has 2 navigational area data bese thar is Jol o the training facilicy.
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Qualificnrion Guidrlines for PC AT Ds

CONCLUSIONS

Summarizing the resules of the task analysis. the
tasks found in task sets 1.8, Ground Phase, 2nd 3.0,
Abnormaland Emergency Procedutes, require unigue
guidelines that aze not needed for any of the other
tasks within or ourside these task sets. The tasks in
task set 2.0, Flight by Reference te Instruments, do
aoc require any further guidelines than those provided
in the baseline qualification guidelines list. The only
extra guideline required in both sk ser 6.0, Commu-
nications Procedures, and 7.0, Cross-country Proce-
dures, char is notr 2 past of the baseline qualification
guidelines list is che presence of 2 radio microphone
control. The control would not be required ro tunc-
tion, but would serve to provide a sealistic sense of the
process of commugicating with air traffic control. As
is mentioned for many of the tasks, the instructor
could provide ATC communicatiens either directly
to the student or over a headser arrangemen:.

For cask sec 4.0, Radio Navigation Procedures, the
inciusion of only a smail set of requirements is neces-
saty beyond those given in the baseline list. This sevis
as follows:

Controls:
- A physical or virtual controf for a DME secriver (for
tasks 4.4 and 4.8 onky)

Dispiays:
. DME display {for wsks 4.4 and 4.8 oniy)

Flight Dynamics:

« The presence and amountof wind arc resiecied in the
handling and perforamance qualities of the simulated
aircraft and are consistent with a single-engine, tixed
gear, basic teaining aircraft with & tixed-puch

propellor.

Instructionz! Management:

- Feedback is presented by the system regarding main-
wining the CDI within a specified range of deflec-
ton.

- Feedback is presented by the system regarding main-
raining the ADF within a specified range of dovia-
tien.

- Feedback bs presented by the system regasding mam-
tining a specified distance from the r¢ {ora station}
- {for tasks 4.4 and 4.8 onlyl.

- The instructor can control the amount of wind
encountered during the performance of the 1ask hotk
befors the session begins and during the session.

For task s<t 5.0, Instrument Approaches, the extra
requirements include the preseace of a radio micro-
phone control, an RNAYV control (task 5.5 only}, an
LOM display {(ILS rasks only). an RNAV display {task
5.5 only}, wind equations and the ability to conutol
wind parameters, feedback regarding mainraining
CDi. ADF, localizer and glide slope indications, and
altitude abeve minimum descent zltitude, and the
presence of a navigational data base that is loca! 1o the
waining facilicy.
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